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Mr, Alan Robinson

BCM Eastern, Inc.

One Plymouth Meeting
Plymouth Meeting, PA 19462

Dear Mr. Rebinson,
This letter constitutes conditional approval of the Work

Plan for the RI and FS for the Henderson Road NPL Site Lande«

fill Operable Unit, received--at EPA on September 1%, 1988,

According to the Compliance Schedule for the Landfill Qperable

Unit which was transmitted with my November 2, 1987 letter to

you and reflected agreements reached with the PRPs at previous

meetings, a draft RI and Phases 1 and 2 of the FS are due to

EPA within four weeks of receipt of these comments. 4 copy

of the November, 1987 Compliance Schedule, whicech is incorpora-
ted into the Consent Order, ia attached; I corrected the

. achedule on page 95 of the Work Plan to reflect the actual
commitments stipulated in the Compliance Schedule.

I propdse one change be incorporated inte the Qctober,
'1987 Compliance Schedule: I propose that item P, submission
of performance c¢riteria, be incorporated into item Q. The
effect of this proposed change is that performance criteria
would be proposed with the draft complete F3, instead of two
weeks before the draft complete F3 1s submitted. I am sending
a separate letter to the PRF Steering Committee to address this
issue.

Approval of the Work Plan is conditioned upon ilncorporation
of all EPA's comments on the Work Plan, included in this
letter and enclosures 2 and 3 to this letter, into the RI/FS.
My specific comments on the Work Plan are indicated in Enclo-
sure 2. My contractor's comments, whieh I fully endorse, are
included as Enclosure 3. My general comments are as follows:
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The November, 1987 Compliance Schedule for the Landfill
Uperable Unit constitutes the schedule for work to be
performed under the Consent Order., A revised Compliance
Schedule will be issued, reflecting the proposed

change I described on the previous page, when and if

the PRPs agree to this proposed change.

The Landfill Operable Unit consists of all portions

of the site affected or potentially affected by surface
operations at the site, See my specifile comments on
paragraph 1 of page 1 of the Work Plan,

Your proposal to install and sample two well clusters
ag part of the RI Phase J 1= not approved. While I
expect that wells will be needed during a Phase 2 RI,
Design, or (Qperation..and Maintenance to characterize
ground water conditions, test the validity of the
ground water fate-and-transport analyses, and menitor
the performance of remedial actions, we can proceed

te Phases 1 and 2 of the F3 without this information
and thereby avoid further delays. Without a complete
characterization of ground water beneath the landfill,
the Endangerment Assessment will be incomplete. However,
as long as this data gap is made c¢lear in the Endanger-
ment Assessment, alternatives may be screened as

Phases 1 and 2 of the F3S and a determination may be
made upon conclusion of Phases 1 and 2 of the F3
whether and when additional wells would be appropriate.

Furthermore, the location for the downgradient well
cluster is not adequately justified in the Landfill
Operable Unit Work Plan; we have no reason to believe
that a well cluster east of HR-4, which is under
conaideration for the injection well operable unit to
intersect the northeast-trending fracture in that
vieinity, will in any way represent downgradient
conditions for the landfill.

Finally, no schedule for inatallation of the two well
clusters is proposed in the Work Plan. The well
drilling activities for the Injection Well Operabdle
nit must proceed according to the schedule for that
operable unit, when and if a Consent Decree is signed.

-2 - N~
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- The Work Plan states in several places that portions
of the Injection Well Operable. Unit RI/FS will be in-
corporated into the Landfill Operable Unit RI/FS.
Please be aware that the RI for the Landfill QOperable
Unit must appropriately address the conditions related
te surface operations. Excessive duplication of
irrelevant portions of the Injection Well Operable
Unit RI and/or inadequate attention to matters related
to the Landfill Operable Unit will not be acceptable.

-~ The area east of the intermittent stream needs to be
fully characterized and mapped in the RI/FS. Floodplain
and regional watershed maps must be provided,

- Remedial alternatives should not be screened in the
Work Plan stage., See my comments on page 62 of the
Work Plan.

- The approgch proposed for air modeling appears ad-
equate, although it lacks detail, 1In order to avoid
problems with applicatien of the models proposed, we
have scheduled a meeting with BCM and EPA on QOctober
24.

Please contact me with any concerns, I look forward to
receipt of the RI and Phases 1 and 2 of the FS on November
14, Conformance with the Compliance Schedule is e¢ritical in
order to meet ROD commitments and avold stipulated penalties.

Sincerely,

Baten, Vol lo

Gerallyn Valls
PA CERCLA Remedial Enforcement Section

enclosures (3)

ce. H. Richman
S. Speece
W. Walters

F. Cos;anzi -~ BC
D. Glover =~ BC o
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A draft Remedial Investigation (RI) Report for the Henderson Road
National Priorities List (NPL) Site (Site) in King of Prussia, Pennsyl-
vania (Figure 1-1), was submitted by BCM Engineers (BCM) to the U.S.
Environmental Protection Agency (EPA) Region III 1in October 1986 on
behalf of the Henderson Road PRP Committee. EPA's review of the draft RI
Report, and subsequent meetings and conversations between the EPA, Poten-
tial Responsible Party (PRPs), and BCM resulted in the following:
(1) separation of the Site into two operable units (Injection Well Oper-
able Untt [IWOUJ and Landfill Operable Unit [LOU]) and (2) EPA's request
for additional investigation of the Landfill Operable Unit. The Ltandfill |
Operable Unit includes an active QO'Hara Sanitation Company, Inc. (O'Hara dae o Q
Sanitation) recycling operation, a 1landfill, and four underground fuel muf“
tanks which are not located within or contiguous to the Tandfill amde
(Figure 1-2). The nature of the additional 1landfill investigation was ocsan >
discussed in a June 1, 1987, meeting at the EPA Region III offices in @n necke
Philadelphia, Pennsylvania. The outcome of that meeting was a decision T 3
to prepare a work plan for test borings in specific areas of the landfiill ;P*f'
as requested by the EPA. Test borings in the vicinity of the underground peeses
tanks were not required by the EPA as documentation of the integrity of

these underground tanks was provided and approved. Also, there was an"“‘““mi_i
understanding that the EPA reserved the right to reguest additional 3:,4;2‘
landfi1t investigation activities for the Landfill Operable Unit pending sucfe,

the outcome of the supplemental tpst boring program ;
. wan £ e onied  Som 200 PeoTUahedd Sarn 19 s v
=gl A Gork PlanlProject Opecations Plan (November 1987 Work Plan) for the <
additicna

lore B langfi11  investigation was submitted to the EPA on ', &
\4360“33 November 16, 1967. An addendum to the Work Plan was submitted to the EPA < g
9nlu-- -{ on January 7&

Mot G was conducted from November 19 %hrough 25, 1987. A draft Field Inves

Uonke Pla~ { gation Report, presenting the regults of this field investigation,

5t V5| submiteed to the EPA on January 1988. The report included a descrip- Gbnfk

BRI .Sas} tion of field activities, a map of soil boring Jocations, and a tabula- _:j
(UW?u¢~c, tion of analytical regylts. draft Landfil1l Javestieadien
Gciedile. | submitted to the EPA March ,1988. This report presented a comp
of the results of the December 1985 through May 1986 initial
investigation pertaining to the Landfill Operable Unit and the resuits of
the MNovember 1987 additional landfill investigation, a description of
field activities, and an assessment of the contaminants detected at the
Landfi11 Operable Unit 1ntfhe context of _their potential fate and trans-
port in the environment. Dot WOR e blem Lo recaied AEPA o Moadke 23, 008,

1988. The fiedd investigation outlined in the Hewk . Plan <ite
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This HWork Plan was prepared within the context of an assessment of what
additional work was necessary to complete the RI and provide the basis
for the screenings and eviluations of remedial technologies and alterna-
tives in the Feasibility Study (FS). The ‘quantity and quality of the
data obtained to date were reviewed within the context of the Data Qua-
1ity Objectives for Remedial Response Activities (EPA, 1987) and the
requirements of the Endangerment Assessment (EA) and FS.

The Landfill Operable Unit was originally designated to consist of the
area of the trash and debris fi11 on the eastern portion of the Site and
the four underground tanks adjacent to the O'Hara Sanitation buildings.
Documentation provided in Appendix D of the March 1988 draft Landfill
Investigation Report confirmed that the tanks were tested tight. Conse-
quently, no further investigation of the underground tanks was required
by the EPA. Section 3.5 contains a description of the underground tank
investigation.

A summary of background information, including a site description and
results of the {initial site investigation and the additional tandfilil
investigation, 1s contained in- Section 2.0. A summary of previous
remedial investigation activities is contained in Section 3.0; a summary
of the fate and transport evaluation is contained in Section 4.0. A sum-
mary of the data quality obJectives review is contained in Section 5.0.
A description of the RI tasks to be performed, including the development
of an endangerment assessment and preparation of a RI Report for the
Landfill Operable Unit, is included In Section 6.0. A description of the
proposed scope of work for the FS is included as Section 7.0. An outline
of project planning, including a summary of project plans and schedule,
is contained in Section 8.0.
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able Unit (BCM, 1988). A full description has not been provided herein,
but will be included in the RI report for the Landfill Operable'Unit.

2.1 SITE DESCRIPTION --. -
2.1.1 i in

The Henderson Road Site is located in Upper Merion Township, Montgomery
County, Pennsylvania (Figure 1-1). The Site is bounded on the north by
the Pennsyivania Turnpike (Turnpike), on the south by Conrail {(formerly
the Pennsylvania Railroad) tracks, to the east by the Southeastern Penn-
sylvania Transportation Authority (SEPTA) (formerly the Philadelphia and
Western) Norristown High-Speed.-Line right-of-way, and to the west by
South Henderson Road. Q'Hara Sanitation occupies the Site with several
automobile repair shops and a drilling contractor. The Site is used by
O'Hara Sanitation for waste storage, waste recycling, vehicle maintenance
and parking, and office facilities. The O'Hara Sanitation office and
parking lot front on South Henderson Road. Behind the 0'Hara Sanitation
office (to the east) is a garage complex. The automobile repair shops
and the driiling contractor occupy buildings within the garage complex.

A former findustrial water supply well, used on or about March 22, 1977,
and reportedly at other times between 1375 to March 1977 for the disposal
of industrial waste liquids, is located within the O'Hara Sanitation
maintenance garage. This well, which has been termed the "Injection

Well," 1ies beneath the floor of the maintenance garage and is capped by
a concrete slab. Anc4fiactive Jandfill is situated to the east of the
po garage complex. The land is characterized by a large paved parking

Q,ﬂﬁ* < h

LRy

pEY
el

area and a staging area for the sorting of construction/demolition
debris, junked cars and trucks, and other miscellaneous waste items prior
to offsite disposal. O'Hara Sanitation has reported (Appendix A) that it
is actively planning to move the recycling operation offsite and extend
the paved or stoned parking area. This program is planned for completion
by December 1988. Four underground fuel storage tanks, three containing
diesel fuel and one containing gasoline, are currently situated on the
property.

2.1.2 Local and Regional Geology

The entire Heﬁderson Road Site is underlain by the Conestoga Formation.
The overburden, the upper portion of which consists mainly of fill and

AR30G3355°
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residual soils, grades into a weathered bedrock zone above competent
1imestone. Overburden thicknesses increase from the southern part of the
site (HR-1 series weils, 35 to 55 feet) northward to the Turnpike (80 to
100 feet). At HR-RE-205, the well closest to the Injection HWell, depth
to bedrock was 45 feet. North of the Turnpike, 180 feet of soil and
brecciated material was encountered above bedrock during the drilling of
well HR-5-192. Some of the material was identified as Ledger dolomite,
indicating the possibility of a fault zone. Preferential solutioning,
including possible major sinkhole activity and a structural collapse
along this zone of structural weakness, may have caused the thick over-
burden in the vicinity of the HR-4 cluster and HR-5 well.

The Upper Merion Reservoir (UMR) is located north of the Site. The UMR
is operated by the Philadelphta Suburban Water Company (PSWC) as a public
drinking water source and is situated 2,000 feet north of the Site. The
UMR, which is the former Bridgeport Quarry, receives all groundwater
recharge water from a 2.4-square-mile groundwater drainage basin (esti-
mated) and from induced groundwater recharge originating from the bed of
the Schuylkill River, 1.7 miles east of the Site.

The UMR and the Henderson Road Site are situated at the northeastern edge
of the Chester Valley in the Pledmont Physiographic Province. The
Chester Valley is a narrow, elongate, northeast-trending physiographic
feature that consists of Cambro-Ordovician limestones and dolomites
(Newport, 1971). A geologic map of the area 1s shown as Figure 2-1 (Berg
and Dodge, 1981). Crystalline rocks, principally the HWissahickon Schist
of early Paleozoic or Precambrian age, border the Chester Valley to the
south. In the vicinity of the Site, the MWissahickon Schist (XWC), as
11lustrated in Figure 2-1, includes a zone liess than 500 feet south of
the western portion of the Site and south of the Schuylkill Expressway
(I-76), 4,000 feet south of the Site. MWithin the Chester Valley, car-
bonate rock sequences unconformably contact the crystalline rocks and dip
approximately 45 degrees to the south-southwest (Leggette, Brashears and
Graham, 1981)>. From oldest to youngest, the carbonate sequence of the
Chester Valley includes the Ledger, Elbrook, and Conestoga Formations.
The northern boundary of the Chester Valley is marked by occurrences of
the underiying Harpers-Antietam Formation (quartzite-phyllite lithology)
or terminates where the sandstone and siltstone of the Triassic-age
Stockton Formation unconformably overiie the Paleozoic rocks.

Site geology, including geologic logs of onsite groundwater monitoring

wells, has been documented 1n the Injection He?l 0perab1e Unit Remedial
Investigation Report.
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2.1.3 Local and Regigonal Hydrogeology

Groundwater levels beneath the Site have been lowered to between 120 and
160 feet below ground surface as a result of, at first, the quarry
dewatering and, now, the current UMR pumping stress. As a result of the
UMR pumping, groundwater from the Site and environs flows northerly
towards the UMR. The UMR behaves 1ike a very large well in that it draws
down water from the surrounding area and beyond to vield a 7.5 million
galions per day water supply. Groundwater flow from the Site to the UMR
is in a northerly direction and has been since well before 1977, when the
UMR was a 400-foot-deep dolomite quarry. Groundwater beneath the Site
fiows through fractures, bedding planes, and related solution features in
the Timestone bedrock. These features are oriented in northeasterly and
northwesterly directions beneath the Site and between the Site and the

UMR. ) Cens idoed

of the site may also preferentially convey area ground-
water. Groundwfter does not flow in a direct 1ine north from the Site to
the UMR, 1t/ flowg through northeasterly and northwesterly-trending
fractures. Therefore, the groundwater travel distance from the Site to
the UMR is estimated to be 3,000 feet, a factor 1.5 times the straight
l1ine distance of 2,000 feet. The rate of groundwater flow was calculated
fn the Injection HWell RI to be on the order of 6.5 feet per day with a
calculated possible range of 2.4 feet per to 13.3 feet per day. Using
the rate of 6.5 feet per day, and the estimated 3,000-foot distance for
‘travel via fractures, the period of time required for groundwater to flow
from the Site to the UMR is calculated as 1.2 years, with the range of"
calculated times being 0.6 years to 3.4 years.

Additional information on Site geology and hydrogeology may be found in
the Injection Well Unit RI Report.
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3.0 REMEDIAL INVESTIGATION ACTIVITIES SUMMARY

3.1 GENERAL

An initial site. investigation was conducted between December 1985 and
August 1986 as part of the remedial investigation for the Henderson Road
Site. Specific investigations pertaining to the landfill unit included a
surface investigation (analyses of surface soil, sediment, and water sam-
ples conducted between December 1985 and July 1986) and a _landfill
investigation (excavation of 15 test pits and analyses of 7 soil and
teachate sampies) conducted in May 13986. An additional landfill investi-
gation was conducted in November 1987. Six test borings were drilled
onsite and soil samples were obtained for analyses. In addition, an
investigation of the four onsite wunderground tanks was conducted to
assess their potential impact (if any) at the site. :

Results of these investigations, including subsurface T1ithology,
analytical results, an air moniteoring summary, and the underground tank
investigation, are contained in Sections 3.2, 3.3, and 3.4, and 3.5,
respectively. Sampling and apalyses were in accordance with the November
1985 Project Operations Plan (POP) for the Henderson Road Site and the
November 1987 MEk ePlan for the Landfill Operable Unit{, prepared by BCM
and approved by EPA prior to initiating field work. Monitoring weil and
test pit logs from the initial site investigation and test boring logs
from the additional landfill investigation, as well as boring logs from a
previous investigation by International Environmental gEngineers (IEE),
are inciuded in Appendix B.

3.2 SUBSURFACE CONDITIONS . R

The areas of known landfiil activity are indicated in Figure 3-1. In
addition, the thickness and type of fill material observed during subsur-
face investigations (monitoring wells, test borings and test pits) are
indicated in Figure 3-1. The materials in the landfill consist of two
general categories of fill: (1) cinder fill, which is composed of black
cinders with broken cinder blocks, and ¢2) trash fill, which is composed
of a mixture of construction and demolition debris and commercial and

. 'lj domestic trash. The i]T material occupies approximately 40,000 square
UOHﬂA vards OF 3 The trash fill occuypies. approximatnly 28,000

l Square yards or 5.8 acres. Minor amounts of s0il fill were occasionally
oY1y observed in test pits and in soil borings, occurring as thin layers

interlayered with trash and cinder fi11. The cinder fill apparently

0¢~bﬂ' resulted from, the operations of the Ellis Concrete Company, which occu-

pied the Site prior to the initiation of the O'Hara Sanitation operations
in December 1974. The trash fi11 is associated with the operations of
0'Hara waste companien.7 R
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Total f111 thickness generally increases slightly From west to southeast
across the Site and 1s largely controlled by variations of the underlying
topographic expression of the patural soils. Thickness of the landfiil
materials at test pifts 2, 6, 7, 8, 9, 12, and 15 could not be determined
using backhoe excavation techniques because the depths to the underlying
soils exceeded the maximum range of the backhoe. In the test borings
drilled in November 1987, fi1l11 material was enccuntered in Borings B8-1,
B-2, B-2A, and B-3 to depths of 14.8 feet, 14.3 feet, 13.5 feet, and 17.4
feet, respectively. No fill materiai was detected in Boring B-4, the
background boring. The greatest fill thicknesses, ranging from 11 feet
to 17.4 feet, were observed in the central, and south central areas of
the Tandfill (test pits 6, 7, 8, 9, 14, and 15, and Boring B-3) at the
approximate location of a reported former trench (CDM/Weston, 1985) and
in the northeastern corner of the landfill (Boring B-1).

Cinder f111 materials are exposed on the surface along the western,
northwestern, and southwestern areas of the Site (Figure 3-1). This
ountered during the drilling of monitoring 'wells at
Locations 2 and 3 Zand at the replacement well (HR-RE-205) and it under-
garage complex area. Test pits 2, 14, and 15 penetrated
rash fil11 and confirmed the& presence of the underlying cinder fill.
Cinder material was also encountered at Boring B-3 to a depth of 6.3
feet. The precise eastern extent of the cinder fil1l is uncertain because
several of the excavations (test pits 6, 7, B, 9, and 12) were unable to
penetrate fully through the trash f111 to confirm the presence or absence
of the cinder fili. However, cinder fill was encountered mixed with
trash fi1l above natural soils in the eastern areas {Borings B-1, B-2,
and B-2A). :

The trash fill {increases in thickness to the east attaining a maximum
observed thickness of 14.8 feet in Boring B-~-1. The materials encountered
varie¢ among the test pits and borings. In general, the trash fill con-
sists of wood, metal, tires, plastic, paper, and cloth. Assuming a trash
fi111 thickness of 15 feet, the maximum volume of trash fill is estimated
to be on the order of 140,000 cubic yards.

Liquid was encountered in several of the test pits and borings in the
central and south central portions of the Tandfill (test pits 2, 5, 6, 7,
8, 12, and 14 and Borings B-2 and B-3) at depths of 3 to 10 feet below
ground surface. The surface of the water varied in elevation (above mean
sea level) from approximately 153 feet in test pit 5 to 144 feet in test
pits 7 and 14. The water is impounded within the landfill and perched
within the fi111 material and on the surface of the underlyi natural
soil. No water or leachate seeps were observed along the eaj¥ern edge of
the landfill, The 1liquid within the landfill material”represents a

perched watgr zone approximately 120 feet above the regiefial water table.
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Perched water 2zones occur when water, after having infiltrated through

the lapdfill surface, reaches a zone of lower permeability. Beneath the
landfill, the natural fine-grained soil has a lower permeability than the
trash fil1l and impedes vertical flow. The volume of this water in the .
landfill probably varies seasonally and in response to precipitation
gevents: greater volume (and higher elevation) in the winter, spring, and

after major precipitation events; lesser volume (and possibly elimina-

tion) during summer, fall, and extended periods of below average
precipitation.

A natural clayey silt to silty clay soil was encountered in the back-
ground boring (B-4) and beneath the fil11 material in boring locations
B-1, B-2, and B-3 to depths of 21 feet, 34 feet, 46 feet, and 50.5 feet,
respectively. Bedrock, which has been identified as limestone of the

. Conestoga Formation, was encountered in Borings B-1 and B-2 at depths of
34 feet and 46 feet, respectively.

. Corvrmomee EPAS Jacs mv@ﬁ‘&‘a&*'M
3.3.1 Initial Site Investigatiow ~Pror kK%, L~ E—L{ 7 .

3.3.1.1 Surface Investigation

Ten surface soi) samples (BS1 through BS10) were obtained on December 12,
1985 (Figure/W-1). These samples were obtained prior to remedial
investigation activities to establish baseline site conditions for health
and safety protocol. Two surface water samples (WA-4 and WA-5) and two .
sediment samples (SED~4 and SED-5) were obtained December 19, 1985, from
an onsite area of ponded water. Three sediment samples (SED-1, SED-2,
and SED-3) were obtained in July 1986 from an intermittent stream which
runs along the eastern edge of the Site. Since the stream was dry during
these two sampling events, surface water sampies from the stream could
not be collected. The surface water and sediment samples were obtained
to help establish air quality characterization prior to initiation of
field activities and to establiish upgradient and downgradient surface
conditions regarding the potential for migration of contaminants via sur-
face water.

The 10 surface soil samples were analyzed for volatile organic com-
pounds. The samples were then composited (BS Comp) and analyzed for
semi-volatile organic compounds, inorganic compounds (metals and cyanide)
and total phenols. The two water samples were analyzed for volatile
organic compounds. The samplies were then composited (WA-4-5) and ana-
iyzed for metals and specific conductance. Sediment samples SED-4 and
SED-5 were analyzed for volatile organic compounds, semi-volatile organic
compounds, polychlorinated biphenyls (PCBs), pesticides, and metals.

12
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Sediment samples SED-1, SED-2, and SED-3 were analyzed for volatile
organic compounds, semi-volatile organic compounds, metals, PCBs, and
pesticides. Analytical results for the surface soil and sediment samples
and for the surface water samples are summarized iIn Tables 3-1 and 3-2,
respectively. Analytical results of the QA/QC blanks accompanying these
samples are summarized in Table 3-3.

rf il ]

The analyses of the 10 surface soil samples (BS? through BS10) indicated
the presence of seven volatile organic compounds. Maximum concentrations
of the volatile compounds detected include chlorobenzene (670 micrograms
per kilogram [ug/kgl), methylene chloride (100 ug/kg), tetrachloroethene
(3,760 ug/kg?, toluene (200 ug/kg), 1,1,1-trichloroethene (40 ug/kg),
trichlorcethene (50 wug/kg), and trichlorofluorcomethane (540 wug/kg).
Trichloroethene, which was detected in sample BS2 at 50 mg/kg, was aiso
detected in the trip blank accompanying the sample at 2.2 micrograms per
Titer (ug/1). Analyses of the composite soil sampie (8S Comp) indicated
the presence of semi-volatile compounds, inorganic compounds, and total
phenolics. Since BS Comp is a composite of 10 samples, distribution of
the detected contaminants can not be determined.

Twelve semi-volatile compounds, all base/neutral extractable compounds,
were detected fn the surface soil samples, including acenaphthene {1,800
ug/kg), anthracene (2,300 ug/kg), benzo{alanthracene (6,500 ug/kg),
benzo{al)pyrene (5,500 ug/kg) benzo(b)fluoranthene (10,000 ug/kg’,
benzo(k)fluoranthene (10,000 ug/kg), bis (2-ethylhexyl) phthalate (3,300
ug/kg), chrysene (6,000 ug/kg), fluoranthene (13,000 ug/kg), fluorene
(1,600 ug/kg), phenanthrene (14,000 ug/kg), and pyrene (9,400 ug/kg).

Eight metals and cyanide were detected, including arsenic (0.03 mg/kg),
cadmium (0.9 mg/kg), chromium (3.0 milligrams per kilogram [mg/kgl), cop-
per (2.39 mg/kg), cyanide (0.187 mg/kg), lead (9.94 mg/kg), mercury €0.45
mg/kg>, nickel (7.74 mg/kg>, and zinc (129.0 mg/kg).

Total phenolics were detected at 0.231 mg/kg.

Onsite Ponded Water and Sediment Samples

The analyses of onsite ponded water (samples WA-4 and WA-5) indicated the
presence of eight volatile organic compounds, at similar tevels, in each
sample. Maximum concentration of the primary volatile compounds detected
include toluene (844 wug/1), trichlorofiuoromethane (368 ug/1), and
1,1,1-trichloroethgne (6.8 ug/1}. Total volatile compounds detected were
1,225.5 ug/1 and ??FS.S ug/1 for WA-4 and WA-5, respectively. Sediment

a-
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TABLE 3-1

SUMMARY OF ANALYTICAL RESULTS

DECEMBER 1985 & JULY 1984 SURFACE SOIL & SEDIMENT SAMPLES

HENDERSON ROAD SITE
LANDFILL OPERABLE UNIT

LABDRATORY ID: N521909 NS21910  NS21911  NS21912 NS21913  K521914 NS21915 NS521918
SAMPLE DATE: 12/12/85 12/12/85 12/12/85 12712785 12712785 12/12/85 12/12/85 12/12/85
SAMPLE NAME: BS1 8s2 853 2854 BSS5 8sé BS7 853
Parameter (Units)
Volatile Compounds (ug/kg)
Acetone NT NT NT NT NT NT NT NT
Benzene <10 <10 <10 <10 <10 <10 <19 <10
Carbon Tetrachloride <10 <10 <10 <10 <10 <10 <10 <10
Chiorobenzene . 110 60 670 250 <10 170 <10 370
1.2-Dichliaroethane <10 <10 <10 <10 <10 <10 <10 <10
Cis-1,3-Dichloropropene <10 <10 <10 <18 <10 <10 <13 <16
EthKl zene <10 <10 <10 <10 <i0 <10 <10 <10
Methylene Chloride 106 80 70 50 <10 30 50 <1
Tatrachlorcethene (PCE) 300 3,760 70 <10 <19 <10 <10 <10
Taoluane 200 14 100 20 <10 40 170 120
1,1, 1-Trichlorcethare <10 40 <10 <i0 <1 <10 10 <10
Trichloroethene (TCE) <10 50 <10 <10 <10 <10 <1 <10
Trichlorofliuoromethane &0 120 360 40 <10 500 $40 <10
TOTAL VOLATILES DETECTED 770 4,220 1,270 380 ND 740 770 490
Semivolatile Compounds (ug/skg) )
Acenaphthene NT NT NT NT NT NY NT NY
Anthracene NT NT NT NT NT NT NT NT
Benzidine NT NT NY NT NT NT NT NT
BenzolalAnthracene NT NT NT NT NT NT NT NT
Renzo(a)Pyrene NT Rr NT NT NT NT KT NT
Benzolb)Fivoranthene NT NT NT 1) NT NT T NT
Benzolk)Fluoranthene . KT NT NT .1 NT NT NT NT
Benza(g, h,i)YPeriyene T NT NT NT NT NT NT 14
8is(2-ChloroethylEther NT NT NT NT NT NT NT
Bistz-Ethylhexz Yehthalate NT NT NT NT NT NT NT
Sutyl Benzyl Phthalate NT NT NY RT NT NT NT
Chrysene NT NT NT NT NT NT KT
Dibenzo(a, h)Anthracene NT NT NT NT NT NT NT NT
Dibenzofuran NT NT NT NT NT NT 1) NY
Fluoranthene NT NT NT NT NT NT NT Nt
Fluosrene NT NT NT NT NT NT NT NT
Indena(1,2,3-cd)Pyrene NT NT NT NT NT KT NT NT
2-Methylnaphthalene NT N7 NT NT NT NT NT NT
Naphthalene 14 NT NT NT NT NT NT NT
Phenanthrene NT NT NT RT NT NT NT NT
Pyrene NT NT NT NT NT NT NT NT
Pesticides and PCBs (ugskg).
Aldrin NT NT NT NY NT NT NT NT
alpha-3HC NT NT NT NT NT NT NT NT
delta-BHC NT NT NT NT NT Nt NT NT
4!4’-001’ NT NT . NT NT NT NT NT NT
Dieldrin NY NT NT NT NT NT NT NT
Heptachlor NT NT NT NT NT NT NT NT
Inorganic Compourxis (mg/kg)
Antimony NT NT NT ) | NT NT NT ) |
Arseni c NT NT NY NT NT NT NY NT
Beryllium NT NT NY NT NT NT NT NT
Cacimium NT NT NY NT NT NT Nt NT
Chromium NT NY NT NT NT NT NT NT
Copper NT NT NT NT NT NY NT NT
Cysnide NT NT NT NT NT NY NT NT
Lead NT NT NT NT 1) NT NT NT
Nerctey - NT NT NT NT NT NT NT NT
Hickel ) NT NT NT NT NT NT NT NT
Thallium NT NT NT NT NY NT NT NT
Zinc NT NT NT NT NT NT NT RT
Totat Phenolics (mg/kg) NT NT )4 NT NT NT NT NY

KT Not testad as part of this study
BCM Engineers (BCM Project Nos. 00-5808-01 and 00-5528-01)

Source:
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Table 3-1 (Cont’d)

LABORATORY ID: N521917  N521918  y521921 513326 £13327 613328 522399 522400

SAMPLE DATE: 12712/85 12/12/85 12712785 07/18/86 07/18/86 O07/18/856 12/19/85% 12/159/85
SAMPLE NAME: BsY 8510 85 coWP SED-1 SED-2 SED-3 SED-4 SED-9
. Parameter (Units) \
Volatile Compounds (ug/kg)
Acetone NT NT Nt <12.0 «<12.0 9.1 NT NT
Banzena <10 <10 NT <5.0 <5.9 «<5.5 100 150
Carbon Tetrachloride <10 <10 NT 6.0 «<5.,9 <5.5 <10 20
Chlorobenzene <1 <10 NT 5.0 <5.9 <5.5 <10 <10
1,2-Dichloroethane <10 <10 1] <6,0 <5.9 5.5 <10 2,110
Cis~1,3-Dichloropropene <10 <10 NT 6.0 <5.9 <5.5 <10
Ethzl&nzene <10 <19 1 <46.0 <€.9 <55 420 430
Methylene Chloride 50 20 * NY 37.0 50.0 39.0 <10 <10
Tetrachloroethene {(PCE} 140 <10 NT <5.0 5.9 5.5 <ig <1g
Toluene : 120 30 NT <6.0 <5.9 «5.5 2,570 4,650
1,1,1-Trichloroethane <10 <10 N7 «<6.0 5.9 <59 <10 <0
Trichloroetherme (TCE) <i0 <10 NY <6.0 <5.9 <5.5 <10 <10
Trichlorofiuoromethane 150 40 T T T NT <10 <10
TOTAL VOLATILES. DETECTED 460 0 NT 37.0 50.0 8.1 3,150 14,410
Semivolatile Compounds (ug/kg)
Acenaphthene NT NT 1,300 220 250 250 <1,000 <1,000
Anthracene NT NT 2,300 590 410 550 <1,000 «<1,000
Benzidine NT 11 <1,600 NT NT NT 7,300 <1,000
Benzo(a)Anthracene NT NT 6,500 1,300 1,500 1.200 <1,000 <1,000
Benzo(alPyrene NT NT 5,508 1,300 1,400 1,200 <1,000 «<1,008
Benzo(b}Fluoranthene . . NT NT 10,000 2,300 2,500 2,300 4,800 <1,000
Benzo(k)Fluoranthene NT NT 10,000 2,300 2,500 2,300 <1,000 <1,000
Benzo(g, h,i)Perl NT ~NF <4, 000 690 570 740 <1,000 3,000
Bis(E-cﬁloroeth YEther NT NT «<1,600 <820 <410 <750 &2,000 «<1,000
Bis(2-Ethylhexyt)Phthalate NT NT 3,300 <820 510 180 27,000 <1,000
Butyl Benzyl Phthalate NT NT «1,600 <820 230 <750 <1,000 <1,000
chrysene NT T 4,000 1,600 1,800 1,400 19,000 <1,000
Dibenzola, hiAnthracene NT NT <4,000 <820 <410 260 <1,000 <1,000
Dibenzofuran . NT NT NT 130 140 160 NT NT
Fluaoranthene NT NT 13,000 2,800 4,400 2,400 13,000 7,400
Fluorene . -NT NT 1,600 190 250 250 <1,060 <1,000
Indena(1,2,3-cd)Pyrene NT NT <4000 470 618 &0  <1,008  <1,000
Z-Methylnaphthalene NT NT NT <820.0 49 <750 NT NT
Naphthalene NT NT <1,500 <820.0 49 <750 <1,000 <1,000
Phenanthrene NT NT 14,000 2,400 2,900 - 2,500 11,000 <1,000
Pyrene NT NT 9,400 3,500 2,500 3,300 7,300 <1,000
TOTAL SEMIVOLATILES DETECTED 83,400 19,990 23,568 19,660 153,400 10,400
pesticides and PCBs (ug/ky)
Aldrin NT NT NT <10.0 <10.0 <10.0 2.1 2.5
aipha~-8HC . Nt NT KT «<10.0 19.0 <10.0 4.8 14.0
delta-BHC NT NT Nt 15.0 53.0 <10.0 <1.0 <1.0
4 ,67-00D7 NY Y [ 11 <10.0 <14.9 <190.0 37.0 20.0
pieidrin NT NT NT <10.0 <10.0 <10.4 3.9 2.
Weptachior Y NY Nt <10.0 <10.0 <10.Q 19.0 <1.0
irorganic Compounds (mg/kg)
Antimony NT NT <g.02 «(,02 «<0.02 «<0.02 g.12 <02
Araenic WY N3 .03 0.55 0.30 <Q.04 0.165 0.371
Baryllium NT NT 0.1 0.25 0.40 0.41 <0,1 «3.1
Cadmium ) NT uT 0.9 <Q.10 1.61 1.55 0.62 0.43
Chromium NT NT 3.0 6.M 14.10 11.30 5.20 59.80
Copper T WY 2.39 10.00 29.50 10.50 <¢.30 &7.80
Cyanide NT NT 0.187 NT NT .16 <0.16
Lead NT a7 9.5 35.80 43.10 33.50 11.0¢ 156.00
Mercury NT nr 0.45 <}.10 0.093 0.093 Q.20 0.
Nickel NT NT T.76 4.6k 6.55 6.55 26,10 .
That lium NT NT <0,02 5.59 .59 5.59 4.85 3.66
2inc ) N7 L} 129.0 1B.6 . 59.00 111.00 174.00
Total Phenolics (mg/kg) NT N? 0.231 NT 14 ut <004 <0.04

NT Not tested as part of this study
Source: BCN Enginesrs (BCM Project Noe. 00-5808-01 and 00-5528-01)
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TABLE 3-2
SUMMARY OF ANALYTICAL RESULTS

DECEMBER 1985 SURFACE WATER SAMPLES

HENDERSON ROAD SITE

LANDFILIL OPERABLE UNIT

522397

LABORATORY ID: 522396 522398
SAMPLE DATE: 12/19/85 12/19/85 12/19/85
SAMPLE NAME: WA-4 WA-5 WA=-4-5
Parameter (Units)
Volatile Compounds (ug/1)
Benzene 2.3 2.1 NT
1,1-Dichloroethane 1.9 1.6 NT
Ethylbenzene 2.5 2.6 NT
Toluene — - 844.0 747.0 NT
1,1,1-Trichlorcethane 6.8 6.3 NT
Trichlorofluoromethane 368.0 336.0 NT
TOTAL VOLATILES DETECTED 1,225.5 1,0585.6 NT
Inorganic Parameters (mg/l)
antimony NT NT 0 00:
Arsenic NT NT gc
Barium NT NT b
Chromium NT NT .03
Copper NT NT 0.03¢
Lead NT NT _0.027%
Selenium NT NT 0.00¢
Zinc NT NT 0.40C
Specific Conductance (umhos) NT NT 5,916.0

NT Not tested as part of this study

Source: BCM Engineers (BCM Project Nos. 00-5808-01 and 00-5528-01)
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samples (SED-4 and SED-5) collected at locations corresponding to the
ponded water samples indicated the presence of organic compounds at
tevels higher than the water samplies. The volatile compounds detected
and maximum concentrations were benzens (150 ug/kg), carbon tefrachloride
(20 ug/kg), 1,2-dichlioroethane (2,110 ug/kg), cis-1,3-dichloropropene (50
ug/kg), ethylbenzene (480 ua/kg), and toluene (4,650 ug/kg>). Concentra-
tions of total volatile compounds detected were 3,150 ug/kg in SED-4 and
14,410 ug/kg in SED-S. N

Base/neutral extractable organic compounds were detected in hoth pond

sediment samples; eight of these compounds, totailing 153,400 ug/kg, were

detected in SED-4 and two of these compounds, totalling 10,400 ug/kg,

were detected in SED-5. Maximum concentrations of semi-volatile com- - -
pounds detected in SED-4 were benzidine (7,300 ug/kg), benzo(b)fluoran- -
thene (6,800 ug/kg), benzo{g,h,i)perylene (3,000 ug/kg>, bis{2-chloro- -
ethyllether (62,000 ug/kg), bis(2-ethylhexyl)phthalate (27,000 ug/kg),

chrysene (19,000 wug/kg), fluoranthene (13,000 wug/ka), phenanthrene
(17,000 ug/kg). and pyrene (7,300 ug/kg). . _ i .

Both sediment samples contained several pesticides (total concentrations
less than 700.0 ug/kg). Maximum concentrations detected included aldrin
(2.5 ug/kg), alpha-BHC (14.0 ug/kg), 4,4-D0T (37.0 uvg/kg), dieldrin (3.9
ug/kg), and heptachlor (12.0 ug/kg). Neither sample was found to contain
PCBs. : : . S :

Inorganic analyses were also performed on a composite of the pond water
samples (WA-4-5) and the sediment samples. Seven metals were identified
in the composite water sample, and nine metals were observed in each of
the sediment samples. Sample SED-5 generally contained higher metals
concentrations than SED-4, with the highest levels occurring for zinc
(174 mg/kg), lead (156 mg/kg), and copper (67.8 mg/kg).

ream ime amp |

The three stream sediment samples were collected from the bed of the

unnamed intermittent stream bordering the Site to the east. Sample SED-1

was coliected in the hydraviically upgradient direction from the Site and

is representative of background stream sediment conditions. Sample SED-2

was collected immediately adjacent to the Site. Sample SED-3 was _
collected from the intermittent stream in the hydraulically downgradient o
direction. The samples were analyzed for wvolatile organic compounds
semi-volatile organic compounds, pesticides. PCBs, and metals. -
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Acetone and methylene chloride were the only volatiie compounds detected
in the three sediment samples. Acetone was detected in SED-3 at 9.}
ug/kg; methylene chloride was detected in SED-1,SED-2, and SED-3 at 37
. ug/kg, 50 ug/kg, and 39 ug/kg, respectively.

Nineteen semi-volatile compounds were detected in the stream sediment
samples. The compounds detected and their maximum concentrations
include: acenaphthene (250 ug/kg), anthracene (610 ug/kg), benzo(a)an-
thracene (1,500 ug/kg>, benzo(a)pyrene (1,400 ug/kg), benzo(b)fluoran-
thene (2,900 ug/kg), benzo(k)fluoranthene (2,900 ug/kg), benzol(g,h,i)-
perylene (740 ug/kg), bis(2-ethylhexyi)> phthalate (510 ug/kg), butyl
benzyl phthalate (230 ug/kg), chrysene (1,800 ug/kg), dibenzofuran (160
ug/kg), dibenzo(a,h)anthracene (260 ug/kg), fluoranthene (4,400 ug/kg),
fluorene (260 ug/kg), indeno(1,2,3-cd)pyrene (670 ug/kg), 2-methylnaph-
thalene (49 ug/kg>, naphthalene (49 ug/kg), phenanthrene (2,900 ug/kg),
and pyrene (3,500 ug/kg}. Total concentrations of semi-volatile organic
compounds were 19,990 ug/kg, 23,568 ug/kg, and 19,660 ug/kg for SED-1,
SED-2, and SED-3, respectively. HWhile the total concentrations of
semi-volatile compounds were greatest in the sample obtained adiacent to
the Site (SED-2), total semi-volatiles in both the upgradient sediment
sample (SED-1) and downgradient sediment sample (SED-3) were detected at
similar levels.

Two pesticides, alpha-BHC and delta-BHC, were detected in the stream
sediment samplies SED-1 and SED-2. Aipha-BHC was detected in the sample
obtained adjacent to the site (SED-2) at 19 ug/kg; delta-BHC was detected
in the upgradient sediment sample (SED-1) and SED-2 at 15 ug/kg and 53
. ug/kg, respectively.

Ten metals were detected in these samplies. Two metals, mercury and thal-
lium, were detected at concentrations similar to those detected in the
onsite pond sediment samples (SED-4 and SED-5). Five metals were
detected in the stream sediments at concentrations lower than those
detected in SED-4 and SED-5. These metais and the maximum concentration
detected include: chromium (14.1 mg/kg), copper (29.5 mg/kg), lead (43.1
mg/kg), nickel (6:55 mg/kg), and zin¢c (66 mg/kg). Three metals were
detected in the stream sediments at concentrations higher than those
detected in SED-4 and SED-5. These metals and their maximum detected
concentrations include arsenic (0.80 mg/kg), beryllium (0.40 wmg/kg) and
cadmium (1.61 mg/kg). The compounds and concentrations detected in the
upstream (SED-1) and downstream (SED-3) samples were generally consistent.

3.3.1.2 Landfill Investigation
Fifteen test pits were excavated in May 1986 in a symmetrica) pattern
around the trash fill area. In accordance with the November 1985 POP,

samples ‘were collected from six of the test pits. Two aqueous sam-
were obtained from standing -water in test pits 12 and 14 (samples

'i' 4%*%dbqh%;

19

-AR303368




TP-12 [(leachate] and TP-14 [Teachate]). Five s0iid samples, including
one sample (TP-2) from the cinder fill and four samples (TP-5, TP-10,
TP-11, and TP-14) from the natural soil underlying the fill material,
were collected and analyzed for volatile organic compounds, semi-volatile
compounds, PCBs, pesticides, and metals. Analytical results for the test
pit samples are summarized in Table 3-4. Analytical_results for the
QA/QC blanks accompanying the samples are summarized in Table 3-5.

Trat reas o, o cn 10 fousdyre )
Aqueocus Samples . 1 ? qwﬂéﬁ%ﬂmq.wﬁ :

Volatile, semi-volatile, inorganic compounds, pesticides, and total
phenolics were detected in the two aqueous samples (TP-12 {leachatel] and

TP=14 T[leachatel’. Seven veoiatile compounds were detected in these.

samples; the volatile compounds and their maximum detected concentrations
fnclude benzene (152 micrograms per Titer [ug/11), chloroform (30.2
ug/1), ethylbenzene (52.6 wvwg/i), tetrachloroethane (34.9 ug/1), toluene
(123 ug/1V), trans-1,3-dichloropropene (10.3 ug/l), and trichioroethene
(14.1 ug/1). N '
Seventeen semi-volatile compounds werae detected in the aqueous samples;
the semi-volatile compounds anmd” their maximum detected concentration
fnctude: benzo(k)fluoranthene (35 ug/1), his(2-chloroethoxy)methane (60
ug/1), bis(2-chloroethyl) ether (322 wug/1), bis(2-ethylhexyl) phthalate
(24 ug/1), butyl benzyl phthalate (34 ug/1), di-n-butyl phthalate (8.2
ug/1), 2,4-dimethylphenol (20 ug/1), fluoranthene (183 ug/1), fluorene
(16 ug/1), hexachlorobenzene (16 ug/1), hexachlorobutadiene (35 ug/1},
hexachloroethane (23 wug/1), naphthalene (76 wg/l1), nitrobenzene (52
ug/1), n-nitrosodimethyiamine (135 ug/1>, phenol (19.8 wg/l1), and
1,2,3-trichiorobenzene (11 ug/i).

Three pesticides, aldrin, delta-BHC, and 4,4-DDT were detected at maximum
concentrations of 16 ug/kg, 9.1 ug/kg, and 3.2 ug/kg, respectively.

Five inorganic constituents, antimony, arsenic, chromium, cyanide, and
zinc, were defected at maximum concentrations of 0.008 mg/l1, 0.003 mg/1,
0.010 mg/1, 0.080 mg/1, and 0.044 mg/l, respectively. Total phenolics
were detected at a maximum concentration of 0.630 mg/1).

Matural il mn ]

Volatile compounds, semi-volatile compounds, pesticides, and inorganic
compounds were detected in the four samples obtained from from natural
soil beneath the fill material (TP.5, TP-10, TP-11, and TP-14). Gen-
erally, the maximum detected concentrations for the natural soil samples
were detected in the sample from TP-14. Eight volatile compounds,
benzene, chlorobenzene, chlioroform, ethylbenzene, methylene chloride,
tetrachloroetfene, toluene, and trichioroethene were detected at maximum
concentrations of 410 ug/kg, 220 uae/kg, 70 ua/kg, 3,920 ug/kg, 20 ug/kg,
4,100 ug/kg, 3,770 ua/kg, and 2,850 ug/kg, respectively.
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TABLE 3-4

SUMMARY OF ANALYTICAL RESULTS
TEST PIT SAMPLES

HENDERSON ROAD SITE
LARDFILL OPERABLE UNIT

LABORATORY ID: 508988 408811 408970 508989 S08990 508995
SAMPLE DATE: 05/07/86 05/07/86 05/08/36 05/08/86 05/09/86 05/09/86 05/09/86
SAMPLE NAME: TP-2 . P~ TP-10 P-11 P-14 TP-12 TP-14
SAMPLE TYPE: CINDER FILL NATURAL SOIL NATURAL SOIL NATURAL SOIL NATURAL SOIL  LEACHATE® LEACHATE*

Parameter (Units)

Volatile Compounds {ug/kg) .
Benzene <10.0 40.0 <10.0 «<10.0 410.0 <1.0 152.(
Chiorobenzene <10.0 <10.0 <10.0 <10.0 290.0 <1.0 <1.(
Chloroform <10.0 70.0 <10.90 <10, <10.0 <1.0 30.:
Ethylbenzena 330.0 1¢.0 «<10.0 1,740.0 3,920.0 52.6 9.0
Methylene Chloride 20.0 <10.0 <10, 20.0 20.0 <1.0 <1.(
Tetrachicroethene (PCE) <10.0 «<10.0 «<10.0 <10.0 4,100.0 <1.0 kT
Toaet.3-0ichl 308 19:9 R 990 A Pt s

rans-1,3- oropropens «<10. <14, <14d. <10, <10, <1. 19.°
Trichloroethene (TCE) «<10.0 «<30.0 «<10.0 <10.0 2,850.0 <1.0 14,
TOTAL VOLATILE COMPOUNDS 480.0 160.6 40.0 1,760.0 15,360.0 79.9 403.¢
Semivolatile Compourcs (ug/kg)
Benzotk)Flucranthene ke 1,000.0 <1,000.0 <1,000.0 <1,000.0 <1,000.0 23.0 35.¢
Bis(2-Chloroethoxy)Methane «<1,000.0 <1,000.07 «1,000.0 <1,000.0 «1,000.0 26.0 80.(
Bis(z-l:h{aroethrl)aher <1,000.0 <1,000.0 <1,000. <1,000.0 7,900.0 17.0 92.¢
Bis(2-Ethylh JPhthalate 26,000.0 <1,000.0 <{,000.0 <1,000.0 4,000,0 7.4 24.(
Butyl Benzyi Phthalate <1,000.0 <1,060.0 <1,000. <1,000.0 38,000.0 25.0 3.0
pi-n-gutyl Phthalate <1,000.0 <1,000.0 <1,000.0 «<1,000.0 6,000.0 <5.0 8.
1,2-0ichlorchenzens <10.9 <10.0 <14.0 <1G.0 18,000.0 <1.0Q <1.1
1,3-Dichlorcbenzene <10.0 <10.0 <10.9 «<10.0 41,000.0 <1.0 <t.l
1,4-Dichlorobenzene | 30. <10.0 <10.9 <10.0 <10.0 <1.0 <1.l
2,4-Dimethyiphencl <1,000.0 <5.0 <1,000.0 «<1,000.0 <1,000.0 <5.0 20.1
2,6-Dinitrotoluenc 32,000.0 <1,000.0 «1,000.0 <1,000.0 <{,000.0 <5.0 «5.4
Fluoranthene <1,000.0 <1,000.0 <1,000.0 2,200.0 «1,000.0 184.0 183.(
Fluorene <1,000.0 <1,000.0 <1,000.0 <1,000.0 «1,0060.0 16.0 <5.!
Hexach [ orobenzene 59,000.0 «<1,008.0 «1,000.0 «<1,000.0 14,000.0 16.0 <5.(
Hexachiorobutadiens 56,000.0 <1,000.0 <1,000.9 «1,000.0 26,000.0 30.9 35.1
Hexachioroethane <{,000.0 <1,000.0 «1,000.0 <1,000.0 116,000.0 <5.0 23.(
Naphthalene <1,000.0 «<1,000.0 <1,000.0 «<1,000.0 <1,000.0 24.0 74.(
Nitrobenzene <1,000.0 <1,000.0 «1,000.0 <1,000.0 «<1,000.0 52.0 16.(
N-Nitroscdimethylamine «1,000.9 «1,000.0 <3,000.0 <1,000.0 <1,000.0 <5.0 135.(
N-Nitrosodi-n-Propylamine <{,000.0 <1,000.0 «<1,000.0 «<1,000.0 24,000.0 <5.0 <5.(
Phenol ) : <1,000.0 <5.9 «<1,000.0 <1,000.0 <1,000.0 <5.0 19.¢
Pyrene <1,000.0 <1,000.0 <1,000.0 «1,000.0 1,400.0 <5.0 <5.(
1.2, 4-Trichlorcbenzens <},000, «1,000.0 <1,000.0 <1,000.0 <1,000,0 5.0 1.t
TOTAL SEMIVOLATILE COMPOUND 183,030.0 [ ] NOD 2,200.0 296,300.0 340.4 me.L
Pesticides and PCBs (ug/ky)
Atdrin _<1.0 <0.1 .1 0.1 <1.0 16.0 0.1
delta-BHC <1.0 «<0.1 <0.1 <0.1 <1.0 9.1 <.t
Chiordane 1.9 <0.1 <0.1 134.0 <1.8 Q.1 <g.1
4, 6% -DDY <i.0 <B.1 .4 «0.1 <1.0 3.1 3.2
pég-12¢8 8,300.0 0.5 0.5 <0.5 <5.0 <0.5 0.5
PCR-1254 £,500.0 <0.5 0.5 <05 <5.0 0.5 0.5
inerganic Compounds (mg/kg)
Antimony <0.02 «<0.02 <0.02 «Q.02 <0.02 0.008 2.00C
Arsenic "0.122 0.220 1.970 1.190 2.010 «0.002 9.00C
garyliium 4.750 4.050 11.000 8.900 9.200 «<0.01 <.01
Cacimium 1.850 0.700 2.500 2.500 2.200 <0.01 <0.01
Chromium 198.000 5.400 12.500 26.000 18.500 <0.01 0.01t
Copper 106.000 4.030 15.800 9.620 100.000 <0.02 <0.02¢
Cyanide 0.305 0.118 0.087 <0.160 <0.16 0.020 0.08&«
Lead z 72.200 5.080 19.500 11.500 10.500 <0.002 <0.00:
Mercury 0.300 0.100 0.700 6.200 0.200 <0.0002 <0.00¢
Nickel $2.500 3.390 13.100 3.900 19.300 0.1 . <0.1
Silver 1.400 «0,200 0.300 9.550 0.300 «0.01 <0,01
Thallium $.320 <3.000 «3.000 5.000 3.000 «<0.3 0.3
Zinc 335.000 7.500 462.000 33,000 46,500 0.044 0.04
Total Phenolics (mg/kg) «0.04 <0.13 <0.13 <0.04 <0.04 0.195 0.63¢

s Leachate analytical results recordad in mg/lL for inorganic compounds and total phenolica and in ug/l for all other results
Source: BCM Engineers (BCM Project Nos. 00-5808-01 and 00-5528-0%)
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Twelve semi-volatile compounds were detected in samples TP-11 and TP-14
- which were obtained from the natural soil beneath the fill material.
These compounds and the maximum detected concentrations include
bis(2-chlorcethyl)ether (7,900 ug/kg), bis(2-ethylhexyl)phthalate (4,000
ug/kg) butyl benzyl phthalate (38,000 ug/kg), di-n-butyl phthalate (6,000
ug/kg), 1,2-dichlorobenzene (18,000 ug/kg), 1,3-dichlorobenzene (41,000
ug/kg), fluoranthene (2,200 ug/kg), hexachlorobenzene (14,000 ug/kg),
hexachlorobutadiene (26,000 ug/kg), hexachloroethane (116,000 ug/kg),
n-nitrosodipropylamine (24,000 ug/kg), and pyrene (1,400 ug/kg). One
pesticide, chlordane, was detected in TP-11 at 134.0 ug/kg.

Twelve inorganic compounds were detected in the natural soill beneath the
fi11. The 12 inorganic compounds and the maximum concentrations detected
are as follows: arsenic (1.97 mg/kg), beryllium (11.0 mg/kg>, cadmium
(2.5 mg/kg), chromium €26.0 mg/kg), copper (106 mg/kg>, cyanide (0.118
mg/kgr, lead (19.6 mg/kg), mercury (0.7 mg/kg), nickel (19.3 mg/kg),
stlver (0.55 mg/kg), thallijum (5.0 mg/Kg), and zinc (62.0 mg/kg).

inder Fil le L U
The sample obtained from cinder fi11 material at TP-12 contained volatile
compounds, semi-volatile compounds, PCBs, inorganic compounds, and total
phenolics. Three volatile compounds, ethylbenzene, methylene chloride,
and toluene were detected at 330 ug/kg, 20 ug/kg, and 130 ug/kg, respec-
tively. Five semi-volatile compounds, bis(2-ethylhexyl) phthalate,
1,4-dichiorcobenzene, 2,6-dinitrotoiuene, hexachlorobenzene, and hexa-
chlorobutadiene, were detected at 26,000 ug/kg, 30 ug/kg, 32,000 ug/kg,
69,000 ug/kg, and 56,000 ug/kg, respectively. Two PCBs, PCB-1248 and
PCB-1254, were detected at 8,300 ug/kg and 5,500 ug/kg, respectively.
Twelve metals, arsenic <0.122 mg/kg), berylilium <(4.75 mg/kg), cadmium
(1.65 mg/kg), chromium (198.0 mg/kg), copper (06 mg/kg), cyanide (0.305
mg/kg), lead (72.2 mg/kg), mercury €0.30 mg/kg), nickel (92.5 mg/kg),
silver (1.40 mg/kg), thallium (9.32 mg/kg), and zinc (335.0 mg/kg) were
detected in the cinder fi11 material.

3.3.2 Additional Landfill Investiqation
3.3.2.1 General

Whereas the July 1986 test pits had been positioned in a symmetrical pat-
tern, borings completed during the additional tandfill investigation were

specifically placed at locations potentially thought to have or have
generated contamination. Boring B-1 was located approximately 10 feet
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south of Test Pit No. 1 (TP-1) where elevated %wir monitoring readings
(OVA) were rvecorded in May 1986. Borings B-2 and B-2A were located
betwean Test Pits TP-2 and TP-7 in an area where trenching activities and
disposal of liquids or sludges had reportedly occuryed. Borings B-3 and .

B-3A were located along the southern edge of the \l1in tention pond
located in the western side of the landfill. ~The retention po which
was constructed to contain groundwater from the AGHU pump test, is

located in a topographically low area where surface water formerly tended
to pond and where elevated cong¢entrations of contaminants were detected
in surface water and sediment samples obtained in July 1986. Boring B-4,
the background boring, was located approximately 6 feet east of monitor-
ing well HR-1-276.

Samples were obtained from borings from natural soil beneath the fill
material at varying intervals (immediately beneath the fi11 material, an
intermediate depth approximately 10 feet beneath the base of the fill
material, and from soil just above the bedrock surface, if bedrock was
encountered within 50 feet of the surface) t¢o further characterize con-
tamination associated with the LOU and potential migration pathways, to
develop a data base for a fate and transport analysis, and to support the
{dentification and analysis of remedial action technologies.

Twelve soil samples (nine samples from natural soil beneath the fill
material, two natural soil sampies from the background borings and one
from cinder fil1l1 material) were obtained by BCM and analyzed by the EPA
for chemical analyses; seven soil samples, splits of samples analyzed by
EPA were obtained for volatile organic analyses by BCM, and 10 samples .
were obtained for physical/chemical parameter testing by BCM. Samples
~ were taken on November 19 through November 24, 1987, from six test bor-
ings (B-1, B-2, B-2A, B-3, B-3A, and B) at the Site (Figure 2-1). The
soll samples were colilected in accordance with the sampling rationale
outlined in the November 1987 HWork Pla A summary of soil sample
information, including field identific n names, laboratory identifica-
tion numbers, sampling dat nalyses performed. is contained in
Table 3-6. a0 arrrarelesd Ty =, [ REE

Soil sampies obtained during the November 1987 sampling event were
labeled with field identification names according to the analytical tests
.to be performed on the samples. The samples were labeled in accordance
with the following rationale:

- Soil sampies to be analyzed by the EPA Region III Central
Regional Laboratory (CRL) or EPA subcontracted laboratory
were Tlabeled "BHXY,” where: “B" i{dentifies the sample as
from a boring; "H" identifies the origin of the sample as
Henderson Road; "X" represents the boring number; and "Y,"
which was A, B, or C, represents the order in which the sam-
ple was obtained from a particular boring.
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TABLE 3-6

SAMPLE SUMMARY TABLE
ADDITIOMAL LAMOFILL [NVESTIGATION

HENDERSON ROAD SITE e e
LANDFILL DPERARLE UNTT

SAMPLE ACH EPA LW EPA SANPLE . _ANALYSES
LOCATION SAMPLE SAMPLE LABORATORY  LABORATORY DATE PERFORMED
(Boring Nusber NAME NAME 10 1]
[Depth, ft.1)
B-1(14-15.5) .- BH1A - &71120-01; 11719787 TCL YOL, BNA, inorganics ticide
¢ HCKR71 and PEBs; VoL (Emthansl Bethod)
B-1014-15.5) B-1{14-15.5) -- 728551 -~ 11719/87 VoL (methanol method)

B-1¢15-18) B-1¢ST-1) - 730557 - 11719787 Physical/chemical psrametsr tes:is
B-1¢30-31.5 -- BHTR - AT1120-02; 11719/87 TEL VoL, : inorganics ticides
€30-31-53 MCKBT2 PéSs. -’:glnal mhad)

B-1(31.5-33.5)  B-1(5T-2) - 7305538 - 11/19/37  Physical/chemicai parsmeter tests
8-2014.5-16 - BH2A -- 871123-01; 11720757 TEL VO, ENA, irmarganics ticides
? merza1 | and ] voL (lzthwf E-.:hod)
B-2¢14.5-14) §-2014.5-163 .- B -- 11/20/87 VoL (methanol method)
B-2¢16~18) B-2¢5T-1) .- TI0N59 == 11/20/87 Physicat/chamical paraseter Zests
a- -31. -- H2s - TNN3-02; 11/20/87 TEL vou inorganics i
230-31.5) pAtip / pbsu- oL tmethanel :::ﬁog‘)d“
B-2(32-34} B-2(8T-2) .- 730560 - 11/20/87 Physical/chemicsl parameter tetzs
$-2A{40-41.5 .- RHSA - 871125-0S; 11724/87 Tﬁ. VoL, SNA, {norgsnics ticides
¢ ) noRZ2D and Pi3a; VOL (methensl aethod
B-2ACK0~-41.5)  B-2AC(40-41.5) -- T2ANN - 11726/87 VOL (methanol method)
B-2A(41,5-43.5)  B-2A(ST-3) - 7365481 . - 11724/87  Physical/chemicsl parameter tests
#-3{19-20.5 - BH3A - aT1126-01%; 11/23/87 TCL YOL, BNA, inorgQanics tigides
¢ } . . nerz22 and $i8s; VOL (methanol method)
B-3(20.5-22.%) B-3(5T-1) - 70542 - 11/583/87 Physical/chumical peramster tests
3-3¢30-31.5) . BH3g" - 4T1124-02; 11/23/87  TCL VOL, BMA, irorganics ticides
¢ w22y and PiBs: YOL (methanol method)
$-3(30-31.5 - - BHS* - 871124-03; 11/23/87 TCL voL, BuA, imfcl'li ticides
€30-31.3) i WCRZZG and P3s; VoL (methancl method)
#=3¢30-31.5) $-3(30-31.5)* .- 728319 - 11723/87 VoL (mathanol method)
§-3(30-31.5) §-30(30-31.5)* -~ - 728820 - 1172387 VoI (methanol method)
§-3(31.5-33.5) E-3(5T-2) - 730563 - 1/723/87 Physical/chemical parameter tests
B=B{AT-48.5) - - BH3C - B71124-04; 1105087 TCL voL, BMA, inerganics ticidn
nCR22S and PCls; VoL (methanol me Pﬂ
$-3043.5-50.5) B-3(5T-5) == 730554 .- 11,5387 Ph‘ylieal!ch-ia( PArsEgtE" THSLE
B-3AL{4~5.5) . - BUTA - BT25-06; 192687 m. NOL, WA, inorganics ticides
¢ nCR229 and PLBs; VOL (mathanol method)
$-3AC4-5.5) 8-3A¢4-5.5) - - TeEmS - 11/24/87  VOL {mathanal method)
B-6(6-7.%) - SHEA .- - STIS-0%; 11724487 TCL YOL, ORK, imrgmiu pasticides
MCR226 and PCEs; VoL teathanol method)
B-4(7.5-5.5) B-4(5T-1) - 730553 e 11724/87 Physical/chemical parsmeter tests
=&{17.5%-19) L L - ST1125-02; 11724587 TEL VOL, BMA, imerganics ticides
o2y and PClia; VOL (methano Rethod)
3-&(17.5-19) 417,519 - 725893 - 1726487 VoL (methsnol method)
B-4019-21) B-4{31-2) . 730566 .- T 11 rEeinT Physical/chemical parsmater tests
.- TRIP BLANK - 728430 -~ 11719787 YOL (sathanol method)
= TRIP BLANK .- T2AN9G .- 11724787 VoL, {methanol method}
== T T TRIP BLANK - sT1120-03 11/19/87 TCL VoL, ENA, inorganics ticides
- FIELD BLANK 871120-04 11119787 Tnﬂ.‘\}upé.almng—mmfﬂ ::::?dgdn
- s — - - = , 1 ca c
) TRIP BLANK AT1124-0% 1/23/87 nfﬁv{é’ﬁami t-thqm{ p‘:hti %du
bl I S - .- - - " 168 -]
and Pias; V&mn mhod}
e - -FIELD BLAMK - B78124-06  11/23/87  TCL VOL, BHA, inorganics, pesticices
TRIP BLAMK FUBE AT IO O Cinihrel sathed)
- - I Lbd - {~ ] 14
wd BLis: VoL (methannl met
- - e= - FIELD RLANK -- S7T1125-04 11728787 TCL Vo, . inorgenics, pesticides
B and piis; VoL (mm [
== Not licsble
Tc: T;Il_g‘tl ;31 .5} hl? dupticate of 8-3¢30-31.5); BHS is a cuplicate of BK3R
YOL valatile organic m mathanol method) indicates that the Lle wag nlyud for volatile ocganic

using modified uwlina anct analytical es for the methanol method
B¥A Semivolatile crﬁnﬂic compourcis (bass/neutral and acid extractable compounds)

source: BCM Engineers (BCM Project Ko. 00-3208-07)
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- Soil samples retained Tor volatile organic analyses by BCM
were labeled "B-X (XX-XX}," where: "B" 1is an identifier
representing a test boring; "X" identifies the boring number;
and "(XX-XX)" identifies the interval the sample was obtained
from, in feet below the ground surface.

- Soil samples retained for physical/chemical parameter testing
by BCM were labeled "B5-X (ST-X3,". where: VB" represents a
test boring; X" identiftes the boring number; “ST"
jdentifies the use of a Shetby Tube to obtain the sample; and
the second "X", which was a 1, 2, or 3, represents the order
in which the Shelby Tube sample was obtained from the boring.

Twelve soil samples (BHIA, BHIB, BHZA, BH2B, BH3A, BH3B, BH3C, BH4A,
BH4B, BH5, BH6A, and BH7A) were analyzed by the EPA or an EPA subcon-
tracted laboratory for Target Compound List (TCL) veolatile organtc com-
pounds, TCL semi-yolatile organic compounds, and TCL inorganic param-

eters. The samples were coliected and analyzed for the volatile organic

compounds using two methods, the standard contract laboratory program
method and a modified sampling..procedure (methanol method). Analytical
parameters and procedures for these methods are contained in the Movember
1987 Work Plan. A summary of EPA analytical resulfs is contained in
Table 3-7. :

Due to the experimental status of the methanol method, seven split sam-
pies (B-1 [14-15.5], B-2 [14.3-16], B-2A [40-41.5], B-3 [30-31.5]1, B-3D
[30-31.5], B-3A [4-5.5], and B-4 [17.5-19]) were analyzed for volatile
organic compounds by BCM to confirm the results obtained by the EPA.
These samples were obtained using the modified sampling procedure for
soils. A summary of the analytical results is contained in Table 3-8.

To obtain site specific information for the fate and transport assess-
ment, ten soil samples B-1 (ST-1), B-1 (8T7-2), B-2 (ST-1), B-2 (ST-2),
B-2A (ST-3), B-3 (ST-1), B-3 (ST-2), B-3 (S7-3), B-4 (ST-1), and B-4
(ST-2) were analyzed by BCM or a BCM subcontracted laboratory for the
physical/chemical parameter tests. A summary of the analytical resulis
is contained in Table 3-9. '

3.3.2.2 Chemical Analyses - EFA Resylts

Volatil m ~ Standard Method

Twelve soil samples, including field duplicates BH3B and BHS, and three
field blanks of ultrapure distilled/deionized water all containerized
using standard preservation orocedures, were analyzed by the EPA CRL for

TCL volatile organic compounds plus 15 tentatively identified compounds
by gas chromatography/mass spectroscopy (GC/MS) (EPA Method 624 for
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TARLE 3-7

F AMALYTICAL RERATS

SIMMARY O
EPA AKALYSES OF WOVEMBER 1987 S0JL SAMPLES

HEWDERTM ROAD
- LNDFILL OPERABLE LNIT

SITE

EPA LABCRATORY ID: sTt1120-01 arttao-o2 871173-01 amzs 02 371125-05 87112401
1l neR22t nex1RT WeR228 WCRZ222
SAPLE DATE: 11719/87 m\'m? 11/20/87 umm 12T VIS8T
EPA SAMPLE MAME: A SH1B BR2A BHGA [ ]
SANPLE LOCATION: i 1(1‘-15 5) I-NM 31.5) B-201%.5-18) l-!tm-.!? 5) B-2A(h0-41.5) I-3(19-20.5{
SAMPLE TTPE: Hatural Haturst Soit  Matural Soll Matursl Soil Matursl Soil Matural Soi
Parsmpter (Units)
Yolatile Compounds® ] No o [ ] ] w
Semivolatile Compounc®™ (ug/kg)
= t i %0 20 30 <830 <1 000 204
Diet thalate <530 <420 <&30 <3%0 <1000 50
e 30 J <420 2044 <A30 <1,000 S0
Anthracars <230 <320 <430 <30 «1,000 5 A
pi-n-butyiphtialats <A HC <530 _«<a30 e o
Flusrentherw - &0 <520 20 3 A <a30 <1,000 40
Pyrene - 50 <520 T4 <530 «<1,000 20
lutylh-mri ‘Hlllltl 430 <A20 <530 <330 «1,000 <990
<430 <A20 <30 <430 «1,000 <990
“;‘E&-“"’“‘”“’“”“”’““‘ 3% <20 Haoa <% <1,00 %
pi-n-octyiphthatate «<H30 HC <530 [ <t,000 <950
TOTAL SEMIVOLATILE COMPOLIDS 140 w 110 ) w 188
Pesticides axl FCIS (MU/kE) ] ) b » o w
Inorganic Parmmoters
Alumimm (wo/ka) 6,500 ) 17,300 J 24,4600 2 15,700 J 11,000 10,700 4
Ant{sory 5.1 R .7 <5.T _ AR .58 5.4 R
Arsanic 1.5 &, A.4 14 % 12
farius 184 0 8 40 &4 9.8
feryilium «i.t 74 4 1.2 2.7 4 &.0 1.5 4
Cocinium 3.2 4 8.5 5. 7.5 8.1 9.7
Calcium 1,190 1,100 1,610 54 J 0 )
Chromium . 9.8 17 12 1 17
cobait 2.1 4 124 5.9 17 o 13
Copper 134 &0 ¢ wJ Sh J &7 3 &4 4
Cymnige <1.2 <1.2 <12 <1.2 <1.2 <1.2
1ron 14,900 ) 29, 38,600 35,200 49,800 J
et 53 k' ke s a7 s
[V
Hercury B3 '“-:3 12 '22 12 e R R -
Nickel - TS5 5% Fr g b+
Potaasium 1,600 4§ 4 1,41 4 36 3 14 T2 4
Selenium <0.68 UL A4.76 W 0.7 W .73 & 0,72 Ul 71w
Silver <1.§ «1.7 «<1.7 «1.7 «{.7 <1.7
Sodium - Faj- ] 493 4 mJ b -+ ]
Thaltjum <1.6 W <1.7 W <1.7 WL .7 UL <1, 7 U <170
Vanadiua 13 % 52 - 24 19 3%
e k1.3 408 S 1% = 94
Tmtlvol. Idlm:iflad Compoursis (Ng/Kkg)
otane § tum ?ﬁalml 3'& hy - g ] - °
.'I at " hd .
lunaé-n 0.3 w Np o o ND
0.} w w w w b ]
0.08 A w w w [ ] w
Prmie M!d. 3 -ﬂlld:it" 5.2 4.3 3.5 5.4 ] -
Mniid ] 0.08 A w N ND wn
Sehropanolc Actd, oetyl E 3 93 " 3 o 3
5 y star ..
Nexsradiiaic Acid, Dioctyl Ester n 2.1 1.1 4.4 ] w
Cetane, 2,&,6-Tr 4 o 0.3 8 o6 w w0 w
Sorcenw, (1,1-0§ atiyd ) ] w .97 A » w o
Cacane, z & =D w o 2.03 A n w n
uc- 2.5 O-Tri-ﬂwl- n wn 0.1 [ ] w0
1-Hapcanol,"2-# m " ] 0.1 ] o ]
Hydrony Lamine A~ w [ 0.06 A w0 o "]
1-Dacarot, ZrEttyt 0 ™~ 0.1 » o w0
Y-Haxew, 2,5-Dione- [ N w 0.2 ] m
2-Pantanot, 2,4-D1 - ] [ ] -4 0.2 ] o
Ritaw, 1-Lhioro~ - mn w»n w 0.03 A | ] n
Nitric Acid, Bawyl Ester 0 w No Q.06 A ND w
Undecane ] w w ] w N
km,, 2,5, T+ Trimiyl~ w w n ND »n o
= Fan e 2 B2 B B B
m- m-i n::g:;—-a.z.s o, 7,7 = » w0 w [ »
&
Urndscane, &,é~Dimstiyt - w w ] w ] )
Nonane, 5,7-Bi - w w ¥ n m "
Dedecans, z,#.u-m-mm-, o o [ ND [ )
Urdecarw, 4,7-0 w (-4 m 0 [ [
Daclecarw, 2 7, 10-Trimthyl~ L w ] wn w .
Unknown 0 m 1.2 2.5 (] w

ang from 1u 0t to 20
:mu:tir.n Limity for u-ivu at
the sawpie

Illll.t alss Ihtﬁ u trace
Tentatively identit

For oreanic compoirxiy:
for imﬂlﬂ

uot
\.'n'.\hbh result;
Sample Location = Soring
Source:

Compiled by: BOM Enginesrs

{ed compourd lis
Est mated quantity; m::ltim betow the level

Limits for wlleilo SowpoLIE I

anged from 20 to &40
! for sampiss nl.y:ld uim

were computed
spucific d! Lution/concantration ntio

for sampiss snelyzed
ol sampling and salveis

s,

tod m than once; hiphest detected concentration is

Not detscted; mintim l-!t is M highe®
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H L R :geue: o,

present:
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Table 3-7 (Core’d)y

EPA LABCRATORY I1D: &71124-02 871124-03 ari1t24-04 a71125-06 371125-01 &71125-02
NCRT 3 HCR226 MCRZ29 MCR225 MCR227
SIMPLE DATE: 11/23!37 11[26187 11,23/87 11{2613? 11726/87 11/26/87
® EONAME: BHIC BRAA (1)
SANPLE LDCATION: -3(30 3.9 l-mtlﬁ-ﬁ 5) B-3(47-48.5) l-!A(Ju-S L)) 3-4(56-7.5)  B-4017.5-19)
TYPE: Natursl 507l Matural 501t Natursl 5oil Gingder Fill Bsckground Sackground
Parmmmter (Units)
valatile Cospourcs® ] NO N o NO N
s-imlntﬂu W (mgrkg)
:nr <500 «<1,008 <290 <1,000 1,000 <1,000
nfc mlatc 20 1e «<A90 <1, <1,00G <1,000
<900 «<1,000 <490 100 <1,000 <1,000
mrae-u <00 <1,000 890 1,000 «1,000 «1,000
oi -mmﬁ\ml.ta <900 KC <890 <, <1,000 <1,000
£l <900 <1,000 a0 200 J <1,000 «1,000
Fyrern <900 <1,000 <90 306 4 <1,000 <1,000
iutylh'a:vt ﬂlllltl <900 <%,000 @0 &0 J «1, 000
s ca mythuyi)’huul N “'“ﬁg <90 < % ¢ ‘}'noo .02
afe- ate - ' <1, L
Chrysane <0 <{,000 <390 <1,000 «1,000 «1,000
Di-rroctylphthslate <900 <1,006 <%0 «<1,000 <1,000 «1,000
TOTAL SENIVOLATILE COMPOLNDS 20 10 w 840 ] w
Pesticides and PCES (Mg/kg) wn w w ] w ]
Incganic Parmmeters (ma/kg)
ll.'lil'l. et 7,700 J 14,400 J 2,X80 4 7.0 4 16,800 J 12,300 J
Ant imarmy “%.5 R @b.4 R 5.3 R .1 R ©%.3 Rk th.b L
Arsenic &.5 &5 ) 15 8.5 5.1 10
Rarium 16 4 =4 114 3 5% 2%
Saryilium 2.24 2.24 5.3 4 1.6 4 <1.2 324
Cacium 4.6 8.3 17 2.7 3 5.3 4.5
Caleium 56 J 585 &2z ) 39,600 1,430 404
Chromium 6.4 J [} &4 13 % 9.3
Cobalt 1c 22 &0 5.2 4 11 16
Capper 43 J &4 384 L ] 4 &8 3
Cysnide <1.2 <1.2 <1.2 «<1.2 «1.2 1.2
Iren 45,300 900 77,800 9,410 30,000 35,400
Hages w2 # ot 13,600 1,99 ° 3%
= v ’
Margarmas 122 5346 4,938 4B Y] 99
Nercuey <0.12 <0.12 0,12 3 1.8 .32 0,12
Nickel 35 50 14 14 14 45
Potaasium 4 asa J am g MeJ a1s J bk 3]
saienium <. 72 U «0.70 U «3.70 & .47 UL 3,70 WL .71
Silver <1.7 <1.6 «1.4 1.6 <1,6 <1.7
Sodium %R =4 ) 263 J (43 268 J 7
Thaliium 1,7 W <1.6 UL <1.6 W .5 <1.6 UL <1.7TW
Varwdium 1% 3 16 17 kL4 13
Zinc 158 205 =4 &2 167
Tm:hnl. lm!ﬂd (mg/k9)

5  Sowparurds w w o w0 w
mtn. 3-! -Z. -Bl-thyl %0 [l [ 0.0 AR NO »n

noic Azid o . w w w w
Cvelog i . w ] ] )
Naners, ,r-éi 1= ] w0 0 w0 "] ]
Prs-wlc Acid, 3,3/-Thiobis- ] ] n w w [
Hla‘:'e . " e ] .4 w w [ ]

I'I
lzIr{dim - w ] o o w [

¥e Acid, Dctyl Ester w0 o o [~ a0 w
m-diaie Actd, Biectyt fater wn w ] ] w w
Qetane, 2.5, 1{ , = g © o © o

4 w0 m NO ] ]
nﬂ- 2 ,D-'I'ﬂ-thyl- n - [ ] Mo [
1-Heptarnl, 2~ - 3 w0 w0 w w0 o
Mysirony{ guine L ] » w0 w 0 »
1-pacarol, Z-Ethyl -] o w0 ] o o
Sodbanare, 2,5-B§ ) o e [ ) []
2-Portarml, 2,4-BI: - ) w0 » [ n
e, 1-Chiere= - n w w w0 w ]
Im-iz Acid, Naewi Ester » w w wn 4 ]
Ursiscarn m ] ) 8.1 ,d
Octane, 1,3, 7-Trimethyt- o w ] 0.2 »

, S-Bremo ) » ] 0.05 A [ ]
nr-m. bR imathyl- o wn 4 g.2 W ]
Ti-Indane, Octahydre-2,2,4,4,7.7- (] n " 0.1 A o -3
Urclecansy. Hw m n ) 0. » wm
kerana, i, ey 3 »n o nj: A o ]

L’,il*!r‘i-ml | ] o o 0.4 ] »
m’ 27, H0eTrimthyi- = : g Iil- : = =

'y Kplp .

L] L] 2.0 w w -]
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aqueous samples; EPA Method 8240 for solid samples). A summary of soil
analytical results from these chemical analyses is contained in Table
3-7. No TCL volatile compounds were detected in the soil samples at con-
centrations above the method detection 1imit which ranged from 20 to 40
ug/kg. Methylene chioride, 2-butanone, benzene, chloroform, toluene, and
m-xylene were detected tn the trip blanks. a;'

e
Volatile Organ - n I BT, el fﬁ‘in?h T

Twelve soil samples were obtained using modiffed sampling prgcedures for 2{21}”5
the methanol method from the same sample igtervals as the samples col- .
lected using standard sampling procedures./ The soil samples and three aﬂ“d&?“
trip blanks of reagent grade methanol were analyzed by the EPA Region III

CRL for TCL volatile organic compounds. Analytical results are summa-

rized in Table 3-7. No volatile organics were detected in any of the

sotl sampies at concentrations above the method detection 1limit which

ranged from 10,000 to 20,000 ug/kg. Although these reported method
detection 1imits are high, method detection 1imits reported for the split

samples which were analyzed for volatile organic compounds using standard

CLP methods ranged from 20 to 40 ug/kg. No volatile organic compounds

were detected in the soil samples which could be attributed to the sam-

pies. Methylene chloride, 2-butanone, benze chioroform, toluene, and
m-xylene were detected in the trip bianks'aQif?j)concentrations.

_volatile Organi whod covcordedh 2

The 12 soil samples were analyzed by EPA for TCL semi-volatile organic o
compounds. Analytical results are summarized in Table 3-7. @ieveh; '
semi-volatile compounds (4-methylphenol, diethyl phthalate, phenanthréne, 5
anthracene, fTiuoranthene, pyrene, butyl benzyi phthalate, benzo(ad)an- 4,
thracene, and chrysene) were detected in six of the sampies at concentra- S
ttons ranging from 5 milligrams per kilogram (ug/kg) to 300 ug/kg. No
semi-volatile compounds were detected in the background samples. Kith

the exception of diethylphthalate, which was detected in sample BH3B at

20 ug/kg, semi-volatile compounds were only detected in the natural sotl

samples obtained immediately beneath the fill matertal. These results

indicate the decrease in concentration or absence of semi-volatile com-

pounds with depth in the soil beneath the fill material.

As a result of a comparison of sample spectra to the EPA/NIH Mass Spec-
tral Library for compounds not on TCL, 32 tentatively identified com-

pounds were detected ftn five of the samples at estfmated concentrations
ranging from 0.03 milligrams per kilogram (mg/kg) to 9.1 mg/kg.
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Pesticides and PCBs

No pesticides or PCBs were detected in any of the 12 soil samples: .

Inorganic Parameters

Results of the inorganic apaivtical results are summarized in Table 3-7.
Generally, the inorganic parameters were detected at concentrations simi-
Tiar to or Tess than levels detected in the background samples (BH4A and
BH4B). The maximum reported concentrations of inorganics detected in the
soil at levels at Teast two times greater than background levels include
barium (253 ma/kg), cadmium (17 mg/kg), calcium (39,600 mg/kg), magnesium
(13,600 mg/kg, manganese (4,930 ma/kg), and mercury (1.0 mg/kg}.

3.3.2.3 Chemical Analyses - BCM Results

Seven soil samples, including ¥ield dupiicates B-3 (30-31.5) and B-3D
(30-31.5), were collected wusing modified sampling procedures for the
methanol method and analyzed by BCM for volatile organic compounds. Ana-
Iytical results are summarizecd.in Table 3-8. These seven samples are
splits of samples collected using the modified sampling procedures for
the methanol method ard anralyzed for veolatile organic compounds by the
EPA.

Chloromethane, acetone, chlorcform, Z-butanone, benzene, toluene, ethyl-
benzene, and total xylenas were detected in all seven soil samples; how-

ever, these compounds were 2150 detected at similar concentrations in

both trip blanks and the presance of these compounds in the soil samples .
is questionabie. Methylene chloride, which was detected in samples B-1
(14-15.5) and B-2Z (14.5-16), was also detected in the laboratory blank,
indicating probhable Taboratory contamination. Method detection 1limits
ranged from 100 to 200 ug/kg. '

A review of the volatile organic analytical results by BCM (contained in
Appendix 4 of the draft Field Investigation Report) indicated that the
only volatile organic compounds detected in the three sample sets were
also found in the associated bianks. The EPA has concluded that no vola-
tile compounds detected can be attributed to the actval soll samples; the
review of BCM's amalytical resulis supports the EPA's conclusion.

3.3.2.4 Physicai/Chemical Parameter Testing

Ten soil samples were obtained and analyzed for physical/chemical param- -
eters. Results of these analyses are presented in Table 3-9.




Comparison of analytical resuits for soils beneath fill material and
background samples shows tha¥ s¢il pH ranges from 5.4 to 7.5, with the pH
of the background zamples rangirg from 6.0 %0 6.7. Total organic carbon
values ranged from 167 ma/kg o 7.750 mc/kg for the soil samples and from
1,540 mg/kg to 2,190 mg/kg for Jackground samp1as Cation exchange capa-
C1ty values ranued from 3.4 milli-equivalents per 100 grams (meg/g) to
7.8 meq/g and from 4.1 meg/g *o 7 8 meg/g for background samples. HWater
content ranged from 16.4 to 2%. _percent, wi th 18.7 to 21.5 percent for
background soils; unit dry w=*g“ s ranged from 95.6 pounds per cubic foot
(pcf) to 113.5 prf with background ;ampTos ranging from 103 pcf fo T11.7
pcf. Specific gravity ranged Io.2.57 to 2.79; background specific gra-
vity ranged from 2.70 to 2.77. Foeff1c1°nts of permeability ranged from
7.08 x 10-7 centimeters per “second (cm/sec) _to 2.58 x 10-5 cm/sec
with background soils rangunq from 7 93 x ]Q“T em/sec to 1.32 x 10-3
cm/sec. : R S '

3.3.3 Summary of Resuifs

Fill material at the Site. covers an area of approximately 40,000 square
yards and consists of two general categories of fill: (1) cinder fill,
which is composed of black cinders with broken cinder bhlockz, and
(2) trash fill, which is commosed of a mixture of construction and demo-
lition debris and commercial and domestic trash. The cinder Fill was
observed in the western portigr of the Site. The trash fill occupies the
central and eastern portion of the Site and covers an area of approxi-
mately 28,000 square yards. Thz volume of trash fill is estimated to be
on the order of 140,000 cubic vards (assuming an average depth of 15

feet).
3.3.3.1Y Fill Material

From December 1985 +to WNovember 1987, material from the landfill was
obtained for chemical analysss and _included: . surface soil samples. (BS]
through BS10), surface water (WA-4 and WA-5) and surface sediment samples
(SED-4 and SED-5), and samples of _cinder fill material (TP-2 and B-3A
(4-5.5). Results of samples obtained from the fi1l material indicate the
presence of contaminants, primarily volatile and semi-volatile organic
compounds. Eight volatile commounds, primarily toluene, 1,2-dichloro-
ethane, tetrachlorcethene, an¢ +r1ch10rofluorom=than° were detected in
surface soil and sediment sampiz:z from the f111 material. Total volatile
organic compounds (total wvolai®les) detected in samples from the fill
material ranged from 20 ug/kg ifeo 14,410 vg/kg. The highest concentra-
tions of total volatiles were detectad in the sediment zamples (SED-4 and
SED-5) from the onsite pond 2area at 3,150 wug/kg and 14,470 ug/kg;
slightly lower total volatiles were datected along the northern edge of
the landfill (BSZ and BS3) at 4,220 ug/kg and 1,270 ug/kg. Also, total
volatiles (primarily toluene and trichlorofluoromethane) from the onsite
ponded water (WA-4 and WA-5) were 1,225.5 va/1 and 1,095.6 ug/1.
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Twenty-one semi-volatile compcunds were detected in the fi11 material.
The total detected concentrations of semi-volatile compounds ranged from
840 wuwg/kg in sample B-3A (4-5.5), obtained from the cinder fill, to
183,030 ug/kg in sample TP-Z2, also obtained from the cinder fi11 along
the northern edge of the landfill. Total semi-volatile compounds from
sample SED-4 (obtained from the onsite pond) were 153,400 ug/kg. Pesti-
cides were detected in the sediment samples from the onsite ponded area
.and in sample TP-=2 (cinder fil1). .

Volatile and semi-volatile organic compounds, the primary contaminants
detected in the samples, were detected in the fill material throughout
the landfill, with the highest concentrations noted in samples from the
onsite ponded area located along the western side of the landfill and in
Sample TP-2, located along the northarn edge of the landfill. Generally,
volatile and semi-volatile concentrations were lower itn the eastern por-
tion of the Tandfill. However, since the surface soil samples were not
tested for semi-volatiles, except for a~composite sample, the spatial
distribution of semi-volatiles throughout the fill material i35 uncertain.

3.3.3.2 Natural Soil — - : : -

To obtain information on the petential migraticon of contaminants from the
fill material to the underlying natural so0il, samples of natural soil
were obtained from four test pits in May 1986 and from six test borings
in November 1987. Samples from the test pits (TP-5, TP-1Q0, TP-11, and
TP-14> were obtained from soil just below the base of the fill material.
Samples from the test borings (B-1, B-2, B-2A; and B-3) were obtained
from soil just beneath the Fi11 material, and at intermediate and deeper
depths beneath the base of the fill material. .

Analytical results of the soil sampies indicate the presence of volatile
organic compounds in the natural soil immediately beneath of the fill
material from test pits TP-5, TP-10, TP-11, and TP-14. No volatiles were
detected in the samples obtained from the Movember 1987 test borings.
Seventeen semi-volatile organic compounds were detected in the natural
soi!l obtained from borings B-1, B-2, and B-3 and test pits TP-11 and
TP-14 from just below the fill material. MWith the exception of TP-14,
total semi-volatile compounds detected in the natural soil just beneath
the fill material ranged from 110 ug/kg in B-2 (14.5-16) to 2,200 ug/kg
in TP-11. Total semi-volatile compounds were detected in TP-14 at
296,300 ug/kg; the maximum detected concentrations of semi-volatiles
compounds were geperally present in this sample.
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Soi1 samples were. obtained %o obtain information on the migration of
contaminants associated with the fill material through the soil from
Borings B-1, B-2, B-2A, and B-3 at depths rancing from approximately 15
“to 30 feet beneath the base .of the fill material. Hith the exception of
diethylphthalte, which was detected at 20 ug/kg in sample B-3 (30 to
31.5), no volatile or_semi-volatile. compounds were detected in these
deeper samples. No pesticides or PCBs were detected in these samples.

Migration of contaminants associated with the LOU to the underlying
natural soil appears to be Timited .to the interval immediately beneath
the base of the i1l material. Volatile and semi-volatile compounds, the
primary contaminants identified in fill material were generally detectad.
in natural soil immediately beneath the hase. of the trash fill at concen-
trations up to several orders of magnitude lower than detected in the
fi11 material. . However, elevated levels of volatile and semi-volatile
compounds were detected beneath the fill in the central region of the
Tandfill (TP-14). 1In addition, no volatile compounds, semi-volatile com-
pounds {(with the exception of diethyliphthalate. which was detected as 20
ug/kg in 5011 obtained approximately 13 feet below the fill), or pesti-.
cides were detected in the natural soil samples obtained 15 to 30 feet
beneath the base of the fil?, with the exception of the semi-volatile
compound diethylphthalate. L e

3.4 AIR MOMITORING SUMMARY
3.4.) Initial Site Investigation

Organic vapor monitoring was conducted continuonsly during test pit exca-
vation in May 1986 to determine the level of respiratory protection
required, and to determine whether or not high organic vapor concentra-
tions would necessitate immediate test pit backfill and svacuwation of the
test pit area. Organic vaper monitoring was conducted using an HNu-P1101
Photoionization Detector (HNu).

ATl monitoring was performed outside of the actvrel fest pits, with read-
ings taken at the top of the pit and in the workers' FEreathing zone.
Monitor readings were not taken within test pits for safety reasons --
pits may be unstable and unsafe to enter for anv purpose. Breathing zone
and pit edge readings were sufficient for the purposes stated above. The
level of protection was downgraded from B to C for 2al) onsite personnel
axcept the backhoe operator. The cperator remained at Level B, as a pre-
cavtion, because of his proximity to the pit.

Upon completion of the backfill cperation, test pits were scanned to
determine if additional cover material was needed. Additional cover was
not required. .,
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Table 3-10 Tists the range cf;readfggérdbEﬁinedfdufﬁﬁg test pit activi-

ties and 1lists .the corresponding levels of protecfion for each pit
location. : N o -
3.4.2 itional Landfill Investiqation _

Organic vapor monitoring was conducted centinuously during test boring
drilling activities in November 1987. All monitoring was_ performed using
an HNu and results were recorded in a bound field book. A summary of air
monitoring for WNovember 1987 field activities is contained in Table
3-11. In addition, scoil samples obtained during test bore drilling acti-
vities were scanned for organic vapors using an HNu. These results are
contained in test boring logs (Appendix B). '

Monitor readings were taken in the breathing zZone and at the top of the
test horing. Mo sustained levels of 5 parts per million (ppm) or greater
above background were recorded in the breathing zone; however, HNu read-
ings up to 14 ppm, which were not sustained, were recorded in the breath-
ing zone during drilling at Boring B-2.

Dritling activities in fill matEFial at Borings B-1, B-2, B-2A, B-3, and
B-3A were conducted at Level of Protection "C." The level of protection
was downgraded to "D" at thesze borings when natural soil was encoun-

tered. The background boring, B-4, was drilled using Level of Protection
1] D . L1} n
3.5 [NDERGROUMD _TANK INVESTIGATION

Four underground storage tanks are currently located onsite (Figure
1-2). A 10,000-gallon diese’ fuel tank and a 4,000-gallon diesel fuel
tank were instalied in 1986. An 8,000-gallon diesel fuel tank was
installed approximately 10 years ago. The age of an 1,000-gallon gaso-
line tank is unknown. Underground tank information, including dimen-
sions, usage, and results confirming the structural dintegrity of the
1,000-gallon and 8,000-gallion tanks are contained in Appendix C.

The data contained in Appendix C indicate acceptable structural integrity
of the underground tanks. Consequently, no sampling of these tanks was

required by the EPA during %his investigation (letter dated October 30,
1987, from Gerallyn Downes-Vallz of EPA to Alan Robinson of BCM).
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TABLE 2-10

ATR MONITORING SUMMARY
INITIAL SITE INVESTIGATION

HENDERSON ROAD SITE
LANDFILL OFERABLE UNIT

CONCENTRATION

TEST PIT
LOCATION

RANGE* (ppm) PROTECTION

CTR-1
TP=-2
TP=3
TP=4
TPp=-5
TP=-6
TP=7
TP=8
TP=-9
TB-10
TP-11
TP=-12
TP-13
TP-14

TP=15

NIR-1,000 (P)
NIR-10.0 (BZ)

“ NIR-5.2
NIR-140.0 (P)
NIR-5.8 (BZ)

" NIR-20.0 (P)
NIR-0.8 {B2Z)

NIR=-1Q0.0 {P)
NIR-0.8 (BZ)

NIR-10.0 (P)
NIR-6.4 (BZ)

NIR-10.0(P)
NIR-8.0 (B2)

NIR-20.0 (P)
NIR-7.9 (BZ)

NIR-10.0 (P)
NIR-7.0 (B2}

NIR-10.0 {P)
NIR-0.8 (BZ)

NIR-20.0 (P)
NIR~6.0 (BZ)

NIR-0.3 (P)

*
P
BZ
RIR

Concentration range reported at levels above background

Breathing zone
No ingtrument response

Seurce: BCM Engineers (BCM Project Nos. 00-5808-01 and 00-5528-01)

AR303386



TABLE 3~11 )
L AIR MONITORING SUMMARY -
NOVEMBER 1987 ADDITIONAL LANDFILL INVESTIGATION

HENDERSON ROAD SITE
LANDFILL OPERABLE UNIT

BORING CONCENTRATION . LEVEL OoF

TLOCATION RANGE* (ppm) PROTECTION

B -1 : NIR - 4.2 (B) c/D
NIR - 2.2 (BZ)

B - 2 NIR - 1.6 (B) c/D
NIR - 14.0 (BZ)

B - 2A NIR (B) c/D
NIR - 1.0 (B3Z)

B -3 - NIR - 1.6 (B) c/D

) NIR (BZ)

B - 3A NIR (B) c/D

NIR (BZ) :

B - 4 NIR (B) D .
NIR (BZ) . .

* Concentration range reported at levels above background
B Borehole
BZ Breathing zone
NIR No instrument response

Source: BCM Engineers (BCM Project No. 00-5808-01)
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4.0 FATE AND TRANSPORT EVALUATION

4.1 GENERAL . . e i -

The focus of this fate and transport evaluation is to assess the poten-
tial for chemicals associated with the Henderson Road . Site Landfill Qper-
able Unit to be trapsported through the subscil via infiltrating water
and reach groundwater. The leachable concentrations of the study chemi-
cals were based on existing data for water and leachate samples from the
Site and estimates obtained from solid sample data using the Organic.
Leachate Model (OWM). The actwal or estimated concentrations of chemi-
cals in the water were then used in the Rapid Assessment Model (RAM) to
predict the rate of transport of the chemicals through the unsaturated
zone to the bedrock. The RAM was used at the rezcommendation of the EPA
(letter dated November 17, 19287, from Gerallyn Downes-Valls of EPA to
Alan Robinson of BCM), instead of Pesticide Root Zone Model (PRIZM) or
Seasonal Soil Compartment Model (SESOIL) as listed .in the November 1987
Work Plan. Difficulties sencoumkered in the application of PAM to the
Landfill Site are discussed in detail in Section 4.4.2.

The objective of the fate and transport study was to evaluate processes
which may affect the migration of chemicals to the groundwater and to
determine if the results of the analysis could be used as guidelines for
selection of chemicals of concern or other aspects of the risk assessment.

The models (OLM and RAM) used in the assessment apply to organic chemi-
cals, and, as such were not applicable to metals. A separate discussion
of the metals is included in Section 4.6.2.

The organization of this section is as foilows:
- 4.2 SITE DESCRIPTION
A description of the history of the Landfill Site and hydro-
geological factors pertinent to the fate and transport
evaluation

- -4.3 STUDY CHEMICALS

A discussion of the rationale for soTac+ing study chemicals
and the data available for the Site ”

- 4.4 FATE AND TRANSPORT MODELING .

A description of the process to estimate Teachable concentra-
tions of - the study chemicals, the Rapid Assessment Model
(RAM) used to estimate tha range of times required for infil-
trating chemicals to reach hedrock, and simulated incorpora-
tion of the maximum concentrations into the groundwater

L]
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~ 4.5 RESULTS L

The results of each phase of the fate and transport study, a
discussion of the verification of the RAM, a discussion of
the fate processes which may affect the stability and trans- e
port of the chemicals of concern in groundwater, a discussion

of the estimated concentraticns of the chemicals of concern

in groundwater beneath the Site, and a discussion of fate and

transport of metals

- 4.6 RECOMMENDATIONS . .

A Tist of the recommendations based on the rosults of the
fate and transport evaluation

o
4.2 SITE DESCRIPTION NMQ H\*'M

0'Hara Sanitation Company, Inc. (0'Hara Sani®ption) has operated on the
Site _since December 1974. Curremtly, operations™\are restricted to trash
transfer activities. Fill material is preszgnt tolapproximately 3 to 18
feet below the surface under approximatel 3dacres of ground. The fill
is predominantly construction debris (wood, metal, and glass with some
paper) and cinder fiil in discrete layers. The groundwater is approxi-
mately 125 to 135 feet below the ground surface. The soil, consisting of
silty clays and clayey siits, is approximately 12 to 90 feet thick
beneath the fill materiail. _

pd
wﬂ‘“ - b Geren -

Sampies were obtained of the fill materials, soil beneath the fill
materials, sediment from under ponded water, standing water in two test
pits, and surface ponded water. Samples were obtained between December
1985 to November 1987. The results of th° ana?yses were presented in

Section 3.0. Digcoss AT (588 /oﬁm At %/wﬂd H D
-<ee AT Gquﬂ% lﬁpuﬂ 13:4

4.3 STUDY CHEMICALS , o L o S -

The study chemicals (Table 4-1) were selected primarily to represent a
broad range of physical and chemical properties. The fate and tfransport
study is considered preliminary to the Endangerment Assessment. There-
fore, the study chemicals were selected for physical and chemical
properties; however, toxicity was given some consideration. Preliminary
evaluation showed that carcinogens at the 3ite covered.a broad range of

volatility, water solubility, tendency to sorb to soil carbon material
(Koc), and reactivity. Toluene, a noncarcincgen, was also included,
based on a comparison of reference dose and concentration. OFf the non-
carcinogens, ftoluene had the lowest reference dose relative fo its
concentration. : .




TABLE 4-1

LIST OF STUDY CHEMICALS

HENDERSON ROAD SITE
LANDFILL OPERABLE UNIT

Parameter

Aldrin

alpha-BHC

Benzene

Benzidine

Benzo{a)anthracene
Benzo(k)fluoranthene

Benzo(a)pyrene ' — e
Bis(2-ethylhexyl)phthalate
Bis(2-chloroethyl)ether
Carbon Tetrachloride
Chlordane

Chloroform

DDT
1,2-Bichlorcethane
Dieldrin
Fluoranthene
Fluorene

Heptachlor
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane

PCB 1248

PCB 1254
Phenanthrene
Tetrachloroethene
Toiuene '
Trichloroethene

Source: BCM Engineers (BCM Project No. 00-5808-01)
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A1l analytical results contained in Section 3.0 were vsed to conduct the
fate and transport analysis, except surface soil samples BST through BS10
(volatile anmalysis only), and sediment samples SED-1, SED-2, and SED-3.
The surface soil samples were obtained in December 1985 prior to field
activities at the Site in order to provide preliminary information on
Site contaminants needed to establish respiratory levels of protection.
For the fate and transport analysis., results of the inorganic and semi-
volatile analyses for the composite. sample (BS Comp}, which represent an
average of surface Site conditions, were used. Sediment analytical
results for samples SED-1, SED-Z2, and SED-3, which were obtained July 18,
1986, from an intermittent stream along the castern edge of the Tandfill,
were not used in the fate and transport assessment. These samples may
contain outside sources of coniiiination other than the Tandfill and are
J

not representative of the A8 P2 landfill used as a basis for the RAM
assessment.

-

4.4 FATE AND TRANSPORT MODELING

4.4.1 Leachable Concentrations of the Study Chemicals

4.4.1.17 Chemicals Found in Water -

The first step in the fate and trapsport analyses was to estimate leach-
abie concentrations of the study chemicals into the water infiltrating
from the Landfiil. The concentrations of the study chemicals found in
the standing water at the Site were considered to be the most represen-
tative of actual Teachable concentrations. Analyses were conducted on
samples of standing water from two test pits and ponded surface water
from run-off. The highest average and maximum concentration of each
source (standing surface water or standing water in test pits) was used
tn the assessment. Table 4-2 1lists the concentrations of - the study
chemicals found in the water samples used in the RAM assessment. The
data from different sources <(e.g., standing surface water; test pit
water) were not. combined in order to identify the areas of greatest
concern.

4.4.1.2 Chemicals Found in Soils, Fill, or Sediment

For study chemicals not found in the water sampies, the Organic Leachate
Model (OLM, Federal Register 51:219, pages 41087 to 41023, Final Version,
November 13, 1986) was wused to estimate the leachable concentrations.

a2z >
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‘TABLE 4-2 . . .

—eap - tm

ca amemi Aeepe - o = =T

NCENTRATION OF STUDY CHEMICALS IN WATER SAMPLES

STl e

TR R C & E S

HENDERSON ROAD SITE
LANDFILL OPERABLE UNIT

SoTubility Maximum Concentration  Average Concentration

Parameter (ug/1) {vg/1) Chemical {ug/1)
Ponded Mater in Test Pits . e e e o eima B}

Benzene 1,750,000 152.0 76.5

Bis(2-chlaroethyl}ather 10,204,000 92.0 54.5

Bis(2-ethylhexyl)phthalate 30 __ . . 280 15.7

Benza(k) fluoranthens . 43 35.0 29.0

Chlorofarm 8,200,000 0.2 15.6

0oT 5 ' 3.2 - 3.2

Fluoranthene T a8 0 1435

Fluarene N 1,690 6.0 - - 10.5

Hexachlorobenzene 6 16.0 10.5

Hexachlorobutadiene 150 35.0 32.7

Hexachleroethane 50,000 23.0 14,0

Tetrachloroethene ~ 150,000 349 18.0

Trichloroethene 1,500,000 4.0 ' 7.6

in rf Water -
Aldrin 180 16.0 8.1
Toluene 532.000 L7 S 796.9

Source: BCM Engineers (BCM Project Neo. 00-5308-01)
H
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The OWM is an empirical model from data on chemicals that were leached

from landfill material. For the OLM, the maximum and -average concentra-

tions for each source (fi11 material, natural soil under the fill .
material, surface soils, or sediment under standing water) were used to
estimate the concentrations that could leach into the infiltrating

water. The OLM uses the following equation:

Co = 0.002211 x Cw 0-678 x 5 0.373
where:

Co = leachable concentration (mg/1) .
Cw = concentration in solid sample (mg/kg’
S = solubility of chemical (mg/1)

Table 4-3 1ists the study chemicals found only in solid samples, their
sofubilities, and the estimated Teachable concentrations hased on the OLM.

In order to verify the OLM model, data for water in direct contact with
fi1l/sediment material were evaluated. Table 4-4 lists measured and OLM-
predicted concentrations for chemicals found both in water and adjacent
fill or sediment material. The OLM model underestimated the measured
concentration by a factor of 5 (mean of 7 sets of data), with a range of
2 to 13 times lower than measured. Thus, the data suggest a conservative
approach for the risk assessment would be to multiply the OLM-predicted
concentration by a factor of 10.

o

An alternative to the OLM model is to use the solubility of the chemical
(EPA, 1988). Inspection of Table 4-3 shows that use of the solubility
1imit {instead of 10 times the OlM-predicted concentration principally
affects only chemicals with a sclubility greater than 100 ug/l.

To test the use of the solubility 1imit instead of the estimated leach-
able concentrations, the rate of removal for the maximum mass of a chemi-
cal available for -leaching into the groundwater was calculated for the
more soluble chemicals found only in solid material. Inspection of the
data in Appendix D shows that if the solubility limit is used, four of
these chemicals in the soils will be washed out of the landfill in less
than 1 year, and %two others in less than 7 years. Only one chemicat,
phenanthrene, can be expected to persist in the soils based on leaching
at the solubility limit.

Also, finspection of Table 4-2 shows that the measured maximum concen-
tration of many water soluble chemicals in the water is less than the

solubility 1imit by factors of 1,000 to 1,000,000. Therefore, the OLM
model, not the chemical solubility 1imits, were used in this assessment.

. ®
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TABLE 4-3

CONCENTRATION OF CHEMICALS FOUND ONLY IN SOLID SAMPLES,
SOLUBILITY LIMITS, AND OLM ESTIMATED LEACHABLE CONCENTRATIONS

HEMDERSON ROAD SITE
LANDFILL OPERABLE UNIT

OLM Estimated

—Longentration ‘fﬁ —Gongentration
Maximum Averag SoTubility Haximum Average
Parameter ’ (ug/kg} (ug/ {ug/1) {ug/1)} (ug/1}
Fill Material U L el el e
PCB-1248 8,3068.0 ....8,300.0 : 54.9 3.1 3.1
PCB-1254 . - - 5,500.0 5,500.0 56.0 2.4 2.4
N. il r Fj 3 i . L
Chlordane ~~~ 7 T340 447 7 77 se0.0 " 0.46 0.2
Sedimant under Ponded Watae
alpha-8HC Tt I T 9la ~ 1,630.0  0.15 0.1
Benzidina - - —7,300.0 4,150.0 400,000.0 79.5 54.2
Carbon Tetrachloride 20.0 15 757,008.0 1.8 1.5
1,2-Dichloroethane 9,110.0 4,600.90 8,690,000.0 291.3 183.2
Dieldrin 3.9 3.2 - - 195.0 4.027 0.024
Heptachlor 19.0 10.0 180.0 0.079 0.051
rf il L DL o
Benzo{alanthracens 6,500.¢ 6,500.0 5.7 1.1 1.1
Benzo(a)pyrene 5,500.0 5,500.0 1.2 t.6 0.6
Phenanthrene 14,060.0 14,000.0 1,000.0 13.2 13.2

Source: BCM Engineers (BCM Project No. G0-5308-01)
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TABLE 4-4 - - . -
MEASURED AND OLM-PREDICTED WATER CONCENTRATIONS .

HENDERSON ROAD SITE
LANDFILL OPERABLE UNIT

bjﬁ 7 Soil or ’
U}y\ l»{; Fill Material OLM-Predicted Measured
0\ (mg/Kg) (ug/1) (ug/1)
Test Pi
Hexachlorobenzene 69 5.8 16
Hexachlorobutadiene 56 16.7 30
Ethylbenzene 0.33 ' 6.3 52.6
5.8 27.3

Toluene 0.13

Ponded Water -

and Sediment — _ -~
Benzene ) 0.15 10.0 2.3 , ;
Ethylbenzene 0.48 8.9 2.6 2
Toluene 4.65 65.3 844.0 .

Source: BCM Engineers (BCM Project No. 00-5808-01)
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4.4.2 ment: Tim i r hab1l ncentrations of the
ical R B ,

. The next step in the fate and transport analyses was to predict a prob-
able rate of migration of the study chemicals. For the purposes of this
assessment, the time required for the leachable concentration to reach
the bedrock was estimated. The Rapid Assessment Model (RAM) (USEPA,
1983, EPA-600/8-83-030) was used in this analyses, in accordance with the
request by the EPA.

4.4.2.1 Description of the RAM

The RAM model was developed to predict the rate of transport of chemicals
in unsaturated and saturated porous, granular subsojls for use in an
emergency response evaluation. The RAM estimates the migration rate of a
contaminant through the unsaturated zone to groundwater, but does not
affect the steady state of the contaminant concentration uniess volatili-
zation and degradation rates are included. A conservative approach is to
assume that volatiltzation and degradation are negligible. The RAM was
used in this evaluation to estimate the time required for the concentra-
tions of the chemicals in the infiltrating water in a clayey-siit
(1imited granular) matrix to reach bedrock and not groundwater. Since
the unsaturated zone at the site extends into the bedrock and the RAM
model only considers rates of transport through porous media, use of the
RAM in this evaluation does not account for the time required for con-
taminant transport through bedrock in the unsaturated zone.

. The RAM is based on a soil transport equation that has been simplified

with nomographs. The values wused 1in the nomographs are factors
calculated using physical and chemical parameters for the Site, and study
chemicals and equations provided in the RAM documentation. For this
evaluation, the distance was fixed at 20 feet, to represent a lower
estimate of the distance from the bottom of the landfilled materials to
the top of bedrock. The RAM is not applicable to transport of chemicals
through the bedrock to groundwater.

The variables in the model include velocity of the infiltrating water,
distance to bedrock (approximately 20 feet), degradation of the
chemicals, dispersion of the infiltrating plume, and retardation of the
chemicals by sorption or binding to soil material (Appendix E).

The model allows for chemical or biological degradation, but provides no
guidance “on actual chemical-specific rates. Degradation was assumed to
be negligible (zero) in order to derive the most conservative estimate.
Chemical degradation in the groundwater 1inciudes reactions of the
chemical with water (hydrolysis) or oxygen <{oxidation). Biological
degradation (reactions involving soil bacteria) can occur even in deep
soils in the presence or absence of oxygen. Volatilization tinto pore
space and loss to air above the lTandfill is also possibie.
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The variability of the Site physical parameters was evaluated by calcu-
Tating minimum and maximum time in years for the maximum concentration of
each chemical to migrate 20 feet.. The results _of physical/chemical
measurements are presented in Table 3-9. For the maximum_ and minimum
time estimates, the value most appropriate for this calculation was
used. The fraction of organic carbon used to calculate the minimum time
to bedrock was set at zero. '

Assumptions for Estimate o
of Time to Bedrock

Parameter __ .. Minimym .. o Maximum L o
Velocity fastest -~ slowest

Dispersion ignored maximum .

Retardaticon ignored . most

The velocity was calculated from saturated hydraulic conductivity
measured for the site soil rather than from the volume of infiltrating
water becaus® SiteSpecific datz_are always preferable to estimated book
values 1988} The use of site-specific data also. allows a
realistic range ¢f actual values for transport time.

Dispersion is the process by which dissolvaed substances are spread out
both in the direction of flow as well as perpendicular to the flow. It
is a mixing process which causes dilution of the soiute and is qualita-
tively analogous to turbulencz in surface water regimes. Dispersion 1is
the result of two physical processes: mechanical dispersion and molec-
ular diffusion. _ Under most conditions, the overall process .is dominated
by mechanical dispersion. Mechanical dispersion is a function of the
soil material through which flow is occurring. It is related to the
average velocity of the groundwater by 2 proportionality constant.

Estimation of a dispersion coefficient from Site physical measurements is
not possible.  Guidelines for parameter estimation in the RAM model
recommend that dispersion be ignored in one case (minimum transport time)
and, in another case, that a coefficient consistent with saturated flow
(maximum transport time) be used (10 percent of the distance). _

Retardation factors are calculated %o include interactions between
organic chemicals and soil organic matter, which can retard movement of
the chemicals relative to the flow of the infiltrating water. The
retardation factor is determined by the bulk density of the soil
material, the soil's effective porosity, the fraction of organic matter
in the soil, and the potential for ¢the chemical to sorb to. organic

matter. The highest fraction of organic carbon was vsed to compute the
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maximum time of transport. The potential for an organic chemical to bind
to soil organic material is described by a coefficient (Koc). As the
value for Koc increases, the tendency for the chemical to zerh to organic
carbon increases. o S SR -

The applicabitity of models using the fraction of organic carbon to
predict retardation in low organic soils is controversial. Laboratory
studies in _which soils are mixed with organic chemicals to measure Koc
have found that the predictive capabilities of the Koc model do not apply
when the carbon content falls below 800 to 1,000 mg/kg. The actual Jevel
of sorption may be greater or Tess than predicted by Koc depending on the
properties of the chemicals (Southworth and Keller, 1986). However,
currently there is no way to predict retardation of organic chemicals

" other than by using Koc, and to disregard Keoc is to assume that no

retardation occurs.

There is ample evidence to. suggest that mapy chemicals interact with the
inorganic components of soils resulting in retardation. For water
saluble organic chemicals (low Keoc values),. zorption i35 probably related
to cation exchange capacity and may occur by a different process than for
water insoluble chemicals (Scuthworth and Keller, 1986). However, even
water insoluble chemicals (high Koc values) have been found to sorb to
inorganic surfaces. Sofl mobility studies with mixtures of PCBs found
that PCBs were not mobilized by either distilied water or a landfill
Teachate mixture in several s0ils including sandy (quartz) material with
Tess than 100 mg/kg carbon and had no measureable cation exchange
capacity. (Cation exchangz capacity is a measure of the soil's ability
to adsorb certain chemicals, particularly metals.)> Another study found
that greater than 5 percent of the polyaromatic hydrocarbons,
benzo(a)pyrene (BaP) and anthracens, remained sorbed %o a glass stide
after 4 .days of mixing with water and that the concentrations of the
chemicals in the water were well below the solubility (Henry, 1987).
Studies of sorption of ODT by three clay minerals found levels of
sorption comparable to soils with organic material, and the evidence
suggested that this sorption was not due fo cation exchange capacity
(EPA, 1979). : . ; T :

The level of organic carbon in the tenp soil samples from the Site ranged
from 7,750 to 167 mg/kg with & mean value of 1,383 mg/kg. Thare was only
one value less than 800 mg/kg. This sugogests _that a model based on the
fraction of organic carbon in the sofl is applicable. In any case, it
would not be correct to asszume that no retardation occurs.
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The minimum and maximum estimated times represent extreme cases and

depend on multiple factors occurring simultaneously. The difference .
between the minimum and maximum values is several orders of magnitude for

many of the parameters used in the RAM assessment. Therefore, the
probability is low that the minimum or maximum times represent the actual

time.

Khen two estimates differ by several orders of magnitude, the geometric
mean may be more representative of the actual times. Therefore, a
geometric mean of the minimum and maximum transport times was
calculated. (The more typical arithmetic mean would be controlled by the
maximum time estimate, while the gecometric mean corrects this bilas by
calculating the mean with a formula based on logarithms.)

4.4.2.2 Difficulties Encountered in Application of the RAM

When the minimum and maximum times requived for the chemicals to migrate
to bedrock are estimated, two of the four parameters calculated for use
in the RAM nomograph were off the axis of the nomographs and one factor
always equaled zero. Although the times required for the chemicals to
reach groundwater were estimated, the results are considered suspect.

The principal author of the RAM, Anthony Donfigian, was contacted for
assistance in evaluating the validity of the RAM under these conditions.

Dr. Donigian stated that he had not encountered similar situations,
although he believed that BCM was using the correct assumptions. Dr.
Oonigian said the validity of the nomograph approach was borderiine for .
the tandfill Unit and might give inacturate estimates of the time
required for transport of the chemicals to bedrock.

4,5 RESULTS
4.5.1 RAM Assessment

The time required for the leachable concentration of each study chemical
to reach bedrock are 1isted in Table 4-5, in order of increasing Koc
values. The rates are presented as the minimum and maximum times using
the nomograph approach and the geometric mean. Koc¢ values were taken
from Super Fund Public Health Evaluation Manual (SPHEM) whenever possible
or calculated based on an estimation method recommended in "Estimation
Methods for Process Constants and Properties Used in Fate Assessments"
(1984, EPA/600/3-84-035).

” |
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TABLE 4-5
STUDY CHEMICALS, Kot VALUES, AND TIME TO REACH BEDROCK

HENDERSON RQAD SITE
LANDFILL OPERABLE UNIT

Time to Reach Bedrock(years)
Gecmetrig
Chemical Koc Minimum Maximum Mean

Benzidine 11 1 27 5
Bis(2-chioroethyllether 14 1 29 5
1,2-Dichloroethane . 14 1 29 5
Chioroform ' -1 1 53 7
Benzene 83 1 67 8
Carbon Tetrachloride R | [ D I 81 9
Trichloroethene 126 1 90 9
Toluene 300 1 184 14
Tetrachloroethene 364 1 219 15
Dieldrin 1,700 1 958 31
alpha-BHC 3,800 1 2,069 45
Hexachlorobenzene 3,900 1 2,137 46
. Fluorene 7,300 1 4,110 64
Heptachlor - 12,000 1 6,575 81
Phenanthrene 14,000 1 7,671 88
Hexachloroethane 20,000 1 10,959 105
Hexachlorobutadiene 29,000 1 15,890 126
Fluoranthene 38,000 1 20,820 144
Aldrin 96,000 1 »50,000 »224
Bis(2-ethylhexyl)phthalate 123,027 1 »50,000 »224
Chlordane 140,000 1 »50,000 »224
DoT 243,000 1 »50,000 »224
PCB-1254 : T 530,000 1 >50,000 >224
PCB-1248 530,000 1 »50,000 »224
Benzo(k)fluoranthene 550,000 1 »50,000 »224
Benzo(alpyrene 1,023,293 1 >50,000 »224
Benzo{a)anthracene 1,380,000 1 »>50,000 »224

Source: BCM §ngineers (BCM Project No. 00-5808-01)
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There are also large differences hetween the minimum and maximum esti-
mated times for different values of Koc. As Koc increases, the range
between the minimum and maximum times increases. The minimum estimated
time for a chemical to reach bedrock is 1 year for chemicals with no
retardation, and the 1longest estimated time for a chemical to reach
bedrock is greater than 50,000 vears Tcor chemicals with high Koc values.

4.5.2 Verification of the RAM

A step-wise approach was used to determine whether the fimes estimated
with the RAM were linear (e.g., whether {wice the time estimated for a
distance of %00. centimeters [cm] equals the estimated transport time for
a distance of 1,000 cm). For the maximum and minimum transport time
parameters, the RAM estimated <transport fimes were linear. However,
since the nomograph parameters were off "the axis in the majority of
cases, this approach did not necessarily verify the RAM.

4,5.3 Fate Processes

The assumption of no loss due o biological or chemical degradation and,

in particular, volatilization, means that the maximum and average concen-
trations represent an upper limit on final concentrations. Volatiliza-
tion from soils, fill material, and the infiltrating water can be 3
significant mechanism for reducing concentrations of volatile chemicals,
such as benzene and toluene, as has been shown with other models (pers.
comm. Dominic Digulio, Tetra Tech, Inc.).

Benzidine would probably not persist in the infiltrating water, because
this chemical is rapidiy bound to metal complexes in clay minerals, which
indicates a low mobility. The sorption to clay minerals is so rapid that
the time required cannot be estimated (EPA, 1979). Evidence for this is
found in the absence of this highly soluble chemical in any water sample.

The remaining chemicals are all susceptible to chemical and biological
degradation to a TJesser degree. Although it is not possible to state
categorically the amount of time reguired for degradation, comparative
generalizations can be made. The polyaromatic hydrocarbons (FAHs) are
susceptible to biological degradation processes in the subsoil and in
natural waters, in addition to photelytic degradation in surface waters.
Benzene and toluene are also susceptible to bhiological degradation in
soils and surface waters with sufficient oxyaen.

Bis{2-chloroethyl)ether, hexachlorobenzene, PCBs, and 1,2-dichloroethane
are considered to be fairly perszistent chemicals. There is 1ittie infor-
mation on bis(2-chloroethyl)ether; however, both hydrolysis and biologi-
cal degradation are known %o occur. Hexachlorobenzene is probably the
most persistent chemical associated with the Landfill Unit. The chemical
1,2-dichloroethane is considered to be fairly persistent, but will be
affected by volatilization. Although both chemicals are susceptible to
various degradation processes, the rates of degradation may be very slow.
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4.5.4 Concentrations in Groundwater Under the Site

The RAM estimates the time required for the chemical to be transported to
bedrock, but does not affect the maximum concentration unless degradation
or volatilization is considered. To derive the most conservative esti-.
mate, degradation and volatilization were considered to be negligible.
It is unlikely that the estimated. leachable concentrations of the chemi-
calts associated with the Landfill Unit represent the concentrations in
groundwater under the Site since many of the soluble chemicals are also
volatile. Volatilization of chemicals during transport may play an
important role in reducing concentrations in the zroundwater.

4.5.5 fate and Transport of Metals

Tabte 4-6. summarizes the concentrations in the Fi11 material, standing
water, natural soil beneath the fill, and background samples for the
metals found at the Site. The data on the natural soil and background
samples are presented as mean values and standard deviations. The
standard deviation is an estimate of the variability of the measurement.
Arsenic, beryllium, and cadmium concentrations in the fill matertal and
soil beneath the fill were detected at leveis less than or similar to
background concentrations. MNickel and copper are slightly elevated in
the fill material, but the high standard deviation around the mean for
the background samples suggests the higher level in the fill material may
not be significantly different.. o R

Mercury and chromium are elevated in the fill material as compared to the
background concentrations. The concentraticns of both metals in the
natural soil beneath the fill indicate that neither has migrated from the
f111 material to any extent. Thisz is consistent with the general finding
that mercury is not considered to be mobile in infiltrating water.

The mobility of chromium ¥s controllied by valence state. The trivalent
state, the dominant form in most natural systems, is not mobile and tends
to have sorption and precipitation interactions with oxides and
hydroxides. The hexavalent state is fairly mobile. The analytical
procedures for priority poliutant metals do nct distinguish between the
two states.  However, the absence of elevated levels of chromium in the
standing water from the test pits suggests that the trivalent form is
dominant since elevated chromium concentrations were detected in the fill
material. Therefore, the chromium found in the fill material is unlikely
to migrate into the sotls bencath.
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TABLE 4-6

CONCENTRATION OF STUDY METALS IM FILL, WATER,

SOIL UNDER FILL, AND BACKGROUND

HENDERSON ROAD SITE
LANDFILL OFERABLE UNIT

FiN Maximum Soil Under Background

Material In Water “Fi1l (mg/kg) (mg/kg>
Parameters (mg/kg) (mg/1) Mean +/- Std. Dev. Mean +/- Std. Dev.
Arsenic 0.12 0.004 7.3 +/-5.4 7.6 +/- 3.5
Baryllium 4.75 ND 4.3 +/- 3.2 2.2 +/- 1.4
Cadmium 1.65 ND 6.5 +/- 4.4 5.9 +/- 0.8
Chromium 198.00 0.003 13.7 +/- 8.6 22.7 +/- 18.9
Copper 106.00 0.03__ 33.8 +/-19.9 44,0 +/- 30.0
Mercury 0.30 ND 0.24 +/~ 0.28 - 0.12 '
Mickel §2.50 ND 33.0 +/-24.5 30.5 «+/- 20.5
Lead 72.00 0.027 19.7 +/-14.7 13.0 +/~ 4.2
Source: BCM Engineers (BCM Project MNo. 00-3808-01)
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4.6 RECOMMENDATIONS | 0 oo omr o e i e

Recommendations based on the fate .and transport evaluation include:

1. A Koc value of 10,000 should be used as a guideline for
selection of chemicals of concern for groundwater

contamination.

Chemicals with . Koc values. greater than 10,000 have a
maximum transport to groundwater time of 5,500 years and a
geometric mean of 75 years. Given the conservative nature
of the parameters used in RAM, it is highly unlikely these
cthemicals will pose a threat to groundwater.

2. For chemicals of concern which are found oniy in soils,
fi1l, or sediment material, and are considered in the risk
assessment for groundwater contamination, the concentration
predicted by the QLM model should he multiplied by a factor
of 10. _ o o N
3. ~ For volatile  chemicals infiltrating the subsurface LbLkg\p
material, wvolatilization may be an important removal( 3,

mechanism.
{ Lo

d*’\. }\&’h‘?
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5.0 SUMMARY OF DATA QUALITY OBJECTIVES REVIEW

5.1 GENERAL = _

A review of the data quality objective (DQO) development and documenta-
tion process for the Landfill Operable Unit is summarized in the follow-
ing sections. The DQO review was generally performed in accordance with

the procedures contained in | ves for i
Activities (Development Process) (USEPA, 1987).

Data quality objectives are established during project scoping and
development of sampiing plans to ensure that the data collected are suf-
ficient and of adequate quality for their intended uses. DQOs were not
formally developed and outlined as described in the 1987 guidance docu-
ments during the initial project planning for the Henderson Road Site,
but the November 1985 Project Operations Plan and the November 1987 #erk
for the Landfill Operable Unittecomply with
the intent of the DQO process. —The following sections contain a summary
of the DQO process as applied to the Landfi1] Operable Unit.

DQ0s are developed using a three-stage process:

Stage 1 - Identify decision types
Stage 2 - Identify data uses and needs
Stage 3 - Design data collection program .

DQOs should be developed at the start of a project and revised or
expanded as needed throughout the project. Since DQOs were not formally
developed at the onset of the Henderson Road Site RI/FS, the review of
DQOs for the Landfill Operable Unit does not necessarily follow the for-

mat outlined in the guidance docuﬁegzi;‘-‘"-‘
ot mdﬂd +oé-f

5.2 - (M‘L" —
' ~ LF R TS
The major components of the DQO Stage 1 inciude: g.a&~ﬂx~.4o lad ud
- Identifying and invoiving data users
~ Beveloping concoptuat pode AL PSP
- Specifying objectives/decisions 7t 6%

%WM«QQ o Rjecdues
SGQCfEL.CDhH0t®NLf
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The primary data users involved with the Landfill Operable Unit include
the EPA project manager and the PRP's contractor, BCM.

5.2.2 Evaluate Available Data . S

Evaluation of avatlable data includes preparing a description of the cur-

rent situation, a review of existing data, and an assessment of the ade-

quacy of the data. A description of the current situation, particularly w0t

the results of the completed investigations and the fate and transport zg"fhi

analyses, are provided in Sections 3.0 and and 4.0. A summary of ana- wdicnte

Tytical results for surface soil, surface water, surface sediment, test L

. pit, and test boring samples are presented in Tables 3-1 through 3-9 of ;—P?’
the draft Landfill Investigation Report and also provided herein. '

Surface soil, surface water, surface sediment, and test pit samples
obtained during the initial site investigation were analyzed in accord-
ance with the EPA-approved November 11, 1985, Prolect Operations Plan P::eL.ﬂ&
(POP) for the Henderson Road Site. A review of these samples by the EPA Yo
indicated that all aEF11cab1g QA/QC standards were met and that the data
are _acceptable~ Samples obtained from test borings during the additional mw
Tandfill investigation were analyzed in accordance with the EPA-approved A2
November 1987 HWork Plan for the Landfill Operable Unit. The chemical ?ﬂ::”‘n
analyses, with the exception of seven split samples analyzed by BCM, were ', \X
performed and validated by the EPA Region III Central Regional laboratory IXiOQJ
or an EPA subcontracted laboratory. ' '
' ﬁx&b%u#,
To assess the adequacy of the data, a data quality summary for samples,iwmkgzﬂ
obtained during the RI was compiled and is presented in Table 5-1. The <am
summary includes a listing of the types of sampliing performed, the objec- i

tives of the sampling, data use(s), and analyses performed. &fzzzfﬂa
{of '
5.2.3 Develop Conceptual Model . - a!daqafo,

Using available information, a conceptual model to provide an understand- Sao rotens
ing of contaminant sources, contaminant migration pathways, and potential PO

receptors ts developed. This evaluation is provided in Section 5.3. Y
5.2.4 S _ _ = St
The speetF+t Z23E objectives for the Landfi1l Operable Unityinclude:
- Determine the nature and extent of soil contamination and the
potential for contamination migration to groundwater
57
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//ij Determine human and environmental risk from contact with con-

/ taminants (inhalation of vapor and particulates in air,
H ingestion of soil/fill material, ingestion of groundwater,
{ and offsite migration of contaminated materials)

Z’ - Determine and evaluate feasible remedial alternatives

A discussion of the data requirements to achieve these objectives,
specifically the quality and sufficiency of the data,  1s presented in
Section 5.3.

s

5.3 QQﬂEEEIUAL_MQQEL_A_Q_EMALUAIlQH_QE_D&L&Jﬂleﬁﬁﬁﬂﬁ;

K.Wdﬁf —ro doralr 75'] Koo ¢
5.3.1 General "wa (;:mc#‘» {uw”.ﬁa MA'{Cy
The data collection component of the RI process is for three pur-

poses. The first is to estabiish the nature and extent of Site contami-
nation. The second is to obtain information necessary for the endanger-
ment assessment component of the RI, which assesses the potential impact
of the Site on human health and the environment. The third purpose for
this data collection is toc obtain the information that will be necessary

 in the Feasibility Studysfor the screening amd=Sokesdbenw of potential
<Z%25E;EEE;L'FEﬁEHTET“IEthﬁUTUgTe?‘Eﬁgjdevelopment and evaluation of remedial alterna-
tives. Consequently, the quality and sufficiency of the data collected

tfodfieqis addressed aélg valuated 1n hese thpree con egﬁj%{ %k\hlfwd %
£ - re o eckvas ,ede.

The investigatory programs have shown the trash fi1l at the Henderson
Road Site to be a heterogeneous accumulation of trash materials. The
trash fil11 consists of wood, metal, tires, plastic, paper, and cioth.
The dimensions of the trash fill have been establiished and the volume of
trash has been calculated. Samples were coilected and analyzed of the
cinders underiying the trash, natural soil material, retention pond sedi-
ment, retention pdnd water, and water/leachate within the trash fill.
Although 50 priority poilutant chemicals were detected in one or more of
these samples, no accumulations of {industrial chemical waste were
observed in the surface inspection, test pits, or borings. Two of the
November 1987 borings (B-2 and B-2A) were located where there was suspic-
fon that iiquid waste had been disposed. No such accumulations were
observed. The presence of a wide range of priority pollutant and
inorganic ions. and organic chemicals is not unusual in a mixed nonindus-
trial waste fili.
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AR3G3

k08




The November 1987 additional landfill investigation program was designed
\?'\ 2'in part to assess the deeper overburden zone above bedrock beneath the
}; 11andfi11 to evaluate the potential for groundwater contamination origina-
gy«;’ ting from the trash fi11. The concentrations of metals detected in the
ﬁ""'*— November 1987 investigation were not elevated in comparison to background
; levels. Concentrations of organic chemicals were not detected at sub-
stantial concentrations in any of the November 1987 samples. It is
recognized that the November 1987 program obtained results at on
locations (plus a background location) within the approximatel W ‘f"\cah
trash fill. However, these borings were completed at Jlocatio

v

-

\_,

N

3

< elevated organic vapor readings (by OVA) had been previocusly recorded ré‘\'
{Boring B-1), that were suspected of having been areas where non-trash

é wastes had been disposed (Boring B-2 and B-2A), or in the case of Boring
No. 3, was positioned at a location of internal runoff drainage, where
elevated concentrations of several organic compounds were found in the

‘% shallow sediment samples, and where contaminant migration might be pre-
ferentially located. Consequently, the November 1987 sampling program

@ should be considered biased in terms of having been developed and imple-
mented to obtain information in areas most likely to have contamination.

OV

Regional groundwater quality and groundwater contamination associated
with the Injection Well Operable Unit, the nearby Kessler Site, and pos-

sibly othe slated to these two sites have been estabHshed in
the ar (BCM, 1988%) Groundwater quality associated with the Landfilil
-}4!/‘-! o’ parable not been established. No groundwater monitoring wells

a, BCM@ were installed for the landfill investigation; none of the monitoring

s wells installed for the Injection Kell Operable Unit remedial investiga-
tion were placed downgradient from the landfill. However, the Philadel- .

Wi phia Suburban Kater Company's (PSWC) "O'Hara" monitoring well which

one? monitors a relatively shalliow groundwater zone- is located approximately

feet downgra 1ent of the Iand 111 Discuss himdabae o wlioonss s Whig oWt
ngp_ 3a» - ?; { = faberal Y /«jm‘scaﬁa‘pmﬁx Fx pugre.ao- ﬁ@?oww
i

The PSNC "O'Hara" monito ng well was sampled and analyzed as part of the q,“’;—%ﬁ
Injection Hell Operable Unit Investigation. Concentrations of only three +
organic compounds were detected: toluene (23.04 ug/1}, trichloroethene eas
(1.1 ug/1), and tetrachloroethene (1.1 ug/1). Analytical data which are wead
presented and discussed in the IW04 RI are included as Appendix F. The
concentrations detected in this well are relatively Tow both in compari-

son to well samples closer to the Injection Well and the regional ground-
water quality. Unfortunately, the groundwater zone influencing ground-
water guatity in this monitoring well is unknown. Consequently, it is
unclear whether the relatively high groundwater quality (in comparison to
groundwater monitored closer to the Injection KWell) indicates minimal
influence of the landfill on Tocal groundwater or not.

Croolad lace 009 dedd (o d"-"‘JCUSS-ch o T
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A fate and transport evaluation was conducted as part of the additiomal
A Tandfill investigation program to assess the potential fate of contami-
. ' nants detected in the landfill portion of the Site. Using the most con-
servative assumptions (that the compounds will not degrade over time),
travel time to the soil/bedrock interface were calculated and are pro-
vided in Table 4-5. HWhile use of the RAM model has resulted in the
calculation of contaminant concentrations reaching bedrock and by
inference groundwater, this 1is not necessarily true. The model's
assumption that the contaminants are conservative (will not decrease in
concentration due to volatilization, adsorption, dilution, and/or other
factors) is incorrect. Consequentiy, the RAM model does not provide a
valid scientific basis for conclusions to base the assessment of risk to

the groundwater or users thereof.

The risks to human health and the environment posed by fLhe Landfil]
Operable Unit are a funttion of potential exposure rout Potential
exposure routes for the landfill material include migratyon to ground-
water and ultimate ingestion by human beings or other gnimals, dermal
contact, and 1inhalationgof wind-blown dust or vapory. The primary
e ondl Landfill Investigation Program was to obtain
_chemical _ and physical c¢haracteristics of Site subsoils to establish
“whether contaminants had migrated from the landfilled material to a
greater "depth and thus might pose a threat to groundwater. As was
described in Section 3.0, contaminants which had been found in surface

sotl sediments and fili material were not detected at depth. However,

fate and transport modeHng indicated the potential for contaminant

" Migration to groundwater.: The nature and extent of groundwater contami-
nation associated with the Landfill Operable Unit is uncertain due to the
ack of groundwater anaiytical data to confirm the results predicted in

: ort assessment. Consequently, additional information

n groundwater qua
rem'tmtg"“‘% to comp?ete the

RI report and describes in detail data on the chemica] characteristics of
will be used to evaluate risks of dermal exposure.

Inhalation is the third potential exposure route. During the course of
O™, the impiementation of a capping or excavation remediation, the landfill
’y@fﬁ A2 material wiil be disturbed. There 1s potential for the creation of
2 p-‘ﬁ wind-blown dust. Although there are management techniques to minimize
5% this exposure, primarily the wetting of materials so as to dampen them
and inhibit dust creation, there stiil remains the potential for dust
creation and inhalation exposure. ‘Exposure/dispersion models described
in EPA documents (see Endangerment Assessment Work Plan) will be used

with existing data to evaluate this exposure rate. :

beneath or downgradient from the landfill isney

&c e V"‘f@‘k
Terte ';\.K';avf-‘“
droqnc-cé\/

hao

lFeivan e%\a&rmsnt assessment %\a%osﬁsh?*m (- a
prveed ?M y %»
(oauth ‘*“”‘"’Sect \ TO m ocumen summaﬁazw 1nal October 1986 draft N

the fill material and natural soil beneath the fiil material. These data gz

gﬁ
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Ch* téw‘ Information necessary to evaluate the capping alternative includes the
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. aP&ﬁhﬁ,aj Hlewrd.
uring preparation of the November 1987 Haew, Plan, the EPA had requested
asbestos sampling so that the endangermené assessment could evaluate
xposure to asbestos. When, Linda Henry of BCM contacted Mike Giuranna
(EPA, Environmental Services) on July 17, 1988, for guidance with regard
to asbestos sampling, he indicated that since there is no known asbestos
source at the Site that sampling would be impractical. He would not
recommend asbestos sampling. However, he did suggest that during any
remedial activities, fill material be visually monitored and that
standard dust suppression techniques be utilized. :

In summary, with the exception of groundwater quality data, the investi-
gatory work that has been completed, together with the information on the
Site and environs characterized in the Injection HWell RI and endangerment
assessment, is sufficient to conduct the endangerment assessment for the
Landfill Operable Unit.

§.3.4 Informatign r Ev i ]

The general remedial alternatives which will be considered for the Feasi-
b111ty Study include no-action;—capping, and excavation with offsite dis-
g posal, or a combination of these. Fixation in place or onsite incinera-
EUM tion are not practical due to the heterogeneous nature of the materials
and other considerations. Data sufficiency is, therefore, evaluated in
the context of the possible remedial alternatives.

dimensions and volume of fiill material, the chemical characteristics of
mﬂ ! the fill material, and environmental cons1derations including potential
' impacts to groundwater and inhatation exposure during grading. The
limits of +the +trash fill have been delineated and are shown in
Figure 3-1. The fill volume has been calculated. A discussion of the
extent, distribution, and content of the fill material is contained in
Section 3.3.3. Environmental considerations were discussed in the pre-
vious section. Consequently, sufficient information has been collected
to evaiuate this remedial alternative.

Information needed 1o evaluate the excavation alternative includes the
nature and volume of the material, post-excavation grading requirements,
and characterization for offsite disposal. The f111 volume has been
estimated and post-excavation grading requirements can be evaluated with
existing data. Sufficient chemical data are avallable to characterize
the waste material for offsite disposal evaluation. The potential envi-
ronmental concern for this dlternative is inhalation exposure which has

been previousiy discussed.
Nasd Yo fosermins phbhan wotkeia
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Offsite disposal approaches include recycling of certain materials. d-
filling, and possibly incineration. The landfi1T will be_evalua as
part of the FS to estimate the volume of material which may ibly be
recyclable. The fi11 materials at the Site are consistent with typical
commercial wastes that are traditionally recycled or Jandfiiled. The
feasibility and costs associated mith landfi11ing and incineration can be
evaluated based on these charactgristics.
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6.0 REMEDIAL INVESTIGATION SCOPE OF WORK

This section identifies the tasks that will be implemented during the
performance of the remainder of the remedial investigation portion of the
Remedial Investigation/Feasibility Study (RI/FS) for the Landfil]
Operable Unit of the Henderson Road Site.

6.1 GROUNDWATER INVESTIGATION < %/ M&f .L«s M s
6.1.1 Geperal __ =
e groundwater investigation is structured to fill the data gaps that

t for the LOU, specifically groundwater quality data to confirm the
resufts predicted in the fate and transport assessment. The need for

Six groundwater\ monitoring wells will be installéd onsite to obtain tneﬂ‘bta
information on groundwater quality assocliated wi the LOU. The six ¢“;|,a+
monitoring wells 11 be installed as two Aell triplets at two n@«
locations. One tripl
landfill to determine one triplet wiil be
located hydraulically dowtigradient to-supprhys ‘-Formation for groundwater
quality associated with th ‘m Instaliation of these
walls has been proposed as \pa o emediation program to be o:ﬁu
implemented for the Henderson“Road Site IWOU. Methodology for the $
installation of these wells is presgnted in the following paragraphs and ~7 e
is summarized from the August 23, 1988, draft Remedial Design/Remedial Sugdema
oo rt for the INOUN_ These wells will be sampled and
(oqed analyzed or EPA arget compound \ 1ist inorganic and organic
of%’ constituents. Folliowing data validation,\the results will be reviewed
@¢\ ; within the overall context of area groundwater, including contamination
5&5 associated with the Injection Well Operable Ugit, the Kessler Site, and
whEof the LOU. A recommendation will be made, based this review, of whether
hﬁhlqg“p additional groundwater data are necessary and withip which context.

The downgradient cluster will consist of three wells, placed at depths
between 150 and 400 feet below grade, and located east of the former
injection weil (further east than the HR-4 cluster). he downgradient
monitoring well cluster will be installed to similar depths between the
Site and the UMR and will be used to evaluate the groundwatdy quality in
this area. The upgradient monitoring well cluster wili be fhstalled to
depths of 150, 225, and 350 feet and will be used to evaluate grobpdwater
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\guality entering the site. Should substantial. site-related_coniamimants

detected in the deeper monttoring wells, the wells will be deepeﬁEHﬁ}o
500~feet or an additional, deeper monitoring well will be added to-two
onsite -monitoring well c]usters The EPA will approve the final Jeotation
of all new monitoring wells. .

The wells will “be drilled by advancing an 8- 3!4—d1ameter’gg;ehole down
through the unconsdﬁiﬁated sediment (Qverburden) to the”fractured bedrock
surface to allow the installation of a temporary .8-inch dliameter stee]
casing to prevent the overburden from caving 7 Either a 4-inch open
hole or 4-inch cased well will be installe The determining factor in
selecting an open-hole versus a. cased wellfﬁ111 be the stability of the
formation. Should the bedrock be stable”enough to remain an open hole,
the 4-inch casing will be set 10 feetnto the competent rock and grouted
in place as the 8-inch temporary sing is removed. If the bedrock fis
not stable enough to allow an open hole manitoring well, the casing and
screen materials will be required. Sufficient screen will be required to
submerge a 10- {o 15-foot” section into the water table. Following
development of the wells, and a 2-week period to aliow conditions
surrounding the well/zto equiHbrate, the wells will be checked for

floating product. .
6.1.3 mmm .
/ N

Subsequent tﬁfinstallation of the six monitoring wells, the wel1§\w111 be
sampied in-accordance with procedures contained in the November 1985 POP
for the jparameters included in Table 6-1. Analytical results from these
analys s will be presented in the LOU RI report.

Adgftionally, these wells will-be—sampted—in—accordance. witn_the_luﬂuJ
mpling and analysis’ program currently being drafted.

/
6.& N ——

This work plan outliines the sections of the Endangerment Assessment (EA)
which require site-specific decisions. The details of the proposed pro-
cedures for the {identification of chemicals of concern, selection of
exposure concentrations and models, and approach for the environmental
assessment are included. The endangerment assessment will be conducted
in accordance with the Endangerment Assessment Handbook (Draft) (PRC,
19855, the Superfund Public Heaith Evaluation Manual (EPA, 1986), using
exposure models from the Superfund Exposure Assessment Manual (EPA,
1988), the Compilation of Air Pollutant Emission Factors (AP-42, 1985),
and other relevant oc ments.
v O
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TABLE 61 -

MONITORING HELL SAMPLING AND ANALYSIS PROGRAM | .
HENDERSON ROAD SITE L
LANDFILL OPERABLE UNIT/*
Parameter \, Procedure }//// :  Reference
Volatiles GCMS CLP~SOH 1
Semi-volatiles GCAMS CLP~SOH i
Conventiona] Parametar* 1CP-6010 2

Zinc 2

S — e - ORI A - f e e e = e —

* Parameters 1ncludeJ3605, C0D, ammonia~N, phosphates, pH, TSS, TOS,
oil and grease, alkalinity, and hardness.

\-

Reference: S Y

(1) Current USEPA Contract Laboratory Program Statement of Hork .
(CLP-SOW) for Analysis of Multi-media, Multi-ccngentration Organics,

(2) USEPA, EMSL-ORD, “Methods for Chemical Analysis of HWater and
Hé}tes“, EPA-600/4-79-020, Revised March, 1983. i

/-
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The data collected during the remed1a1 investigation wiill be compiled

into water and soil/fil] ups for the risk assessment. The data for

6.2.1.1 Compilation of Data

) m———voncentrations in thewater Will include standing water from the test

pits (TP-12 and TP-14) SUrface standing water (samples WA-4, WA-5, and
WA~4-5) apd—dnbr—from—iho——proposed—mortetering—weris. The data for

concentration n the soil/fill material will include the fill materiail
sample_{TP-12). the surface soil samples (BS COMP and BS! through BSI0),

t and-the sediment under the surface water (samples SED-4 and SED-5).
~ Certain ¢riteria will be impiemented when calculating geometric means foF\&

average concentrations. When a concentration is reported as less than

the detection 1limit, one-half of the sample detection 1limit for each é
chemical will be used In calculating the mean, with one exception. This o

exception occurs when the sample detection limit for a specific chemical P
is elevated above reported concentrations for the same chemical in other 3
samples of that medium. In suehcases, the use of one-half of this high
detection 1imit would bias the mean, particularly when several samples <§
have significantly elevated detection limits. Therefore, samples with
detection 1imits elevated above maximum detected concentrations will be
consideraed on a case-hy-case basis.
B
3

Samples taken from natural soil under the fil} will be considered sepa-
rately. The natural soil under the fi1l may contain chemicals from the
Tandfi11; however, to inciude this data in the calculation of average
concentrations in the Tandfill material may result in a Tower number than
is representative of fil1 matertal. The concentrations obtained for
volatite organic analysis from below the fill material in November 1987
will not be 1included 1in the risk assessment because the chemicals
detected in site samples were found at similar levels in the trip bilanks.

6.2.1.2 Identification of Chemicals of Concern

The indicator score method, in accordance with SPHEM, 1986, will be fol-
lowed to identify indicator chemicals for the public health evaluation.
The focus of the screening process 1s public health evaluation, including
the potential for bioconcentration and food chain transfer. The chemi-
cals of concern for aquatic and other wildlife are discussed in the
Environmental Risk Assessment (Section 6.1.7).
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There are several steps involved in the screening process to determine
the chemicals 1ikely to pose the most significant risk to exposure via
soil material, chemical vapors, ground and surface water contamination,
and offsite migration of dissolved and particulate chemicals to the adja-
cent intermittent stream. First, the data for all chemicals found in the
water and soil/fill/sediment matertal will be compiled with the range and
maximum concentrations, and frequency of detection. Since Site opera-
tions could result in exposure to deeper s0ils as well as surficial
material, the maximum values found in any Site area will be considered.

The concentrations.of metaly will be compared to those found in the back-

ground samples. Metal ected onsite at concentrations below natural
background levels can be eliminated during this step. Appropriate
statistical analysis to compare onsite levels with background samples

will be used.

Next, indicator score (IS) values will be calculated from the maximum
concentrations and the toxicity constant for the appropriate media (water
or soils) Tisted in SPHEM. IS values for carcinogens and non-carcinogens
will be done separately. This information will be listed along with the
toxicity ranking values for carcinogens and non-carcinogens, soil sorp-
tion (Koc), volatility, and solubility values for chemicals found in
soils and in water. Chemicals without sufficient information to calcu-
late IS values will also be included.

The final selection process will be based on the following general and
media-specific guidelines:

- nd_Toxici nkin

The highest ranking chemicals will be considered first. All
Category A and Bl carcinogens will be included during this step.

Chemicals which were detected in several samples will be given
greater weight than those which were only detected once. The
number of times the chemical was included in the analysis and
detection limits will also be considered.
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If the list of indicator chemicals is predominantly carcinogens,
then the final Tist will reflect a similar proportion,

Soils , o

The principal routes of exposure for chemicals in soils are for
soil material (direct ingestion and fugitive dusts), chemical
vapors, offsite migration of soil materiail, and contamination of
the groundwater. Chemicals with high potential for volatiliza-
tion will be selected to address exposure to chemical vapors.
Chemicals with high potential for persistence and sorption to
soil materfal will be selected to represent exposure to soil
material and also to consider the potential for offsite migra-
tion into the intermittent stream for bioconcentration and food
chain transfer. The solubility will be considered for chemicals
with high IS values to determine the potential for groundwater
contamination.

i Lo e om

Hater el

The indicator chemicalsfor 1ngésf10n of groundwater will be
selected based on IS values. Koc values less than 10,000 and a

- comparison of the analyses in the upgradient with downgradient

wells. Chemicals found only in downgradient wells or a higher
concentrations in downgradient wells will be considered.  The
fate and transport evaluation found that chemicals with Koc
values greater than 10,000 are unlikely to migrate appreciable
distances. '

This evaluation will be made despite the circumstances that make
the consumption of groundwater from immediately downgradient of
the landfi1l unrealistic. These circumstances are - that there
are no water supply wells between the Tandfiil and the UMR. The
land is owned by O'Hara Sanitation and PSKC. O'Hara Sanitation
facilities are on public water. The PSWC pumps water from the
UMR. Also, institutional controls will be implemented as part
of the Injection Well Unit RD/RA. The Henderson Road area fis
served by public water. There are two or more major groundwater
contamination problems in the immediate area. Consequently, the
use of this groundwater for water suppiy is highly uniikely.

10
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Three sediment samples were taken from an intermittent stream
offsite at the western boundary of the Tandfiii. Inspection of

the data on Table 3-1 shows that none of the chemicals found in

the two samples (SED-2 and SED-3) hydrautically linked with the

Site were detected at elevated levels compared to levels found

in the sample upgradient (SED-1) of the Site. Therefore, given

the variability in the reported concentrations, these chemicals

are considered to be ubiquitous in the intermittent stream-bed

and not Site-related.

6.2.1.3 Asbestos ’ ' ,VD%-?2zﬁr'ClK3fCQ~ﬂCdk7>

Incorporation of asbestos into the risk asfessment and communication with

EPA personnel Knowledgeable in fugitive dust emissions were recommended

by the EPA in previous ¢ regarding the landfill. The EPA A
air emissions specialist,(Mike Giurann®, confirmed the recommendations of | Lw

a BCM asbestos specialist t ts no suitable method for estimating » Qusee
the release of asbestos from a-landfill or amount of asbestos contained { @

in the 1landfill. The alternative of air monitoring of fugitive dust /
| emissions for asbestos was also considered an inadequate approach by both ’”/zq
the EPA and BCM speclalists because of the difficuity in determining the

source of any asbestos in the air samples. So,will nggi?GRSQxaéihﬁ_ )

. he tmads e herms ?
6.2.2 Exposure Assessment

6.2.2.1 Exposure Pathways .

! The following exposure pathways were considered to represent the maximum
i potential for exposure by human beings. The exposure pathways used to
{ assess environmental risk are discussed in Section 6.1.7.

\ The trash transferral activities at the Site result in
! releases of particulates. and vapors to the air. These emis-
sions could result in exposure by workers at the Site as well
as area residents.

T Bk Phok SED mamples am w8t Siiheanily,
S »;aw Wil ng Rrad | e reaulto o
&N‘%l\\%aﬂ- %cu-w-(.)\ea %G_C-C’Wd d\‘/\—l‘ rw».Q.»".?J C&uﬁcﬁ h-ﬂ-
> S "“O ?O*—Cg-% e T it ‘i”wirvw%’s’wgﬂw*% M 2o,
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Workers at the Site may ingest soil or particulate landfill
material during work activities and are considered the pri-
mary expeswd- population The duration of exposure for area
residents trespassing on\ the Site would be considerably lower

than that for workers. 5 vie }3\
; Q[: @ Vi u‘\’\c‘ﬁaﬂ N
Tnﬁeﬁiﬁ <) S |

The risk associated with ingestion of the groundwater beneath

the landfilh&ﬂ? be Eons‘Idn‘aar@e:'ic.?_6 Bur'»ccﬁ Frmpnkes
.2.2 Concentrations at the Point of Exposure

In i f Groundw

itd Vapor

The maximum and average concentration of each chemical of
concern at the point of exposure will be estimated by combin-
ing emission rates with an atmospheric disperston model
(Fdico and Schaum, 1984). The maximum and average concentra-
tions of the chemicals of concern found in all Site soils and
sediment samplies will be used.

The emission rate for particulates will be calculated using
the model in the Compilation of Air Pollutant Emission
Factors (AP-42, 1985) for emissions due to aggregate handiing
and storage of materials and will be the sum of emissions due
to:

1. Vehicular traffic on unpaved roads
2. Batch drop operations
3. HWind erosion

Site-specific information will be used for silt content, mean
vehicle speed, mean vehicle weight, and drop height.
Regional information will be used for wind speed and the pre-
cipitation factor.

The emission rate for
model for 1iandfills
porosity will be used, and
tive cover wilt be made.

. will be estimated with a
The Site data for soil
1§ assumption of minimal effec-
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The Industrial Source Complex (ISC) Dispersion model will be
used to estimate the concentration of fugitive dust and

vapors at various points (EPA, 1979). HWherever possible,
Site-specific information will be used for the computer model
parameters.

Concentrations of the chemicals of concern will be calculated
for both workers in the immediate vicinity of the source and
at distances representative of the nearest actual or poten-
tial residences.

- Ingestion of tandfill Material =

The maximum and average concentrations found in Site soil,
fi11, or sediment samples will be used to assess the risk to
workers at the Site.

- n n_of Gr W ro

The estimated potential _maximum and average concentrations
for the chemicals of concern in the water will be used to
assess the risk associated with groundwater under the Site.
If any chemicals of concern are detected only fn sotls, 10
times the value predicted by the OLM model will be used to
estimate the concentration in the water (Section 4.4.1.2 ).

6.2.3 Toxicity Assessment . N .

The toxicity assessment will present Acceptable Daily Intakes (ADI) for

. non-carcinogens or Potency Factor (PF) values for carcinogens and a toxi-
city profile for each chemical of concern. The most current ADI and PF
values available will be used. For chemicals without ADI values, the
methods used in the Henderson Road Site Injection WHell Remedial Investi~
gation Report wiil be applied.

6.2.4 Risk Characterization
6.2.4.1 Estimation of Chemical Intake§

The estimation of the chemical intake for non-carcinogens will be calcu-
lated using maximum and average dailly rates, while the intake level for
carcinogens will be corrected for the duration of exposure during a
70-year Tifetime.
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Summary of information from State and Federal agencies (1nc1ug§*‘

The risk for workers the Site will be based on the chronic daily
intake via inhalation/of fugitive dust and vapors and ingestion of soil
or fi1l material. For non-carcinogens, it will be assumed that at the
point of highest concentration a worker weighing 70 kg inhales 20 cubic
meters of air and ingests 100 mg of fill or soil material dafly. For
carcinogens, the intake will be adjusted to a 1{fetime intake level
assuming exposure for 8 hours a day, 5 days a week, for 30 years of a

70-year lifetime.
Arga Residents = . . oo

The intake levels for area residents wilil be based on inhalation alone
for fugitive dust and vapors at the concentrations estimated for the
appropriate distance from the Site. For both non-carcinogens and car-
cinogens, it will be assumed that a 70 kg aduit inhales 20 cubic meters
of air daily for a 70-year lifetime.

1 n water —— .-
The intake levels for the groundwater exposure models will be based on a
" o it oo £ L ety Sl for oy Ufete
6.2.4.2 Risk Quantitation ASHP. :
The risk wili be quantitatively estimated for each exposure pathway using

the methods described in SPHEM. An analysis of uncertainty will also be
inciuded.

6.2.5 Environmental Risk Assessment
6.2.5.1 Ecology of the Site
The presence of threatened or endangered species or communities and a

intermittent stream will be determined from a survey of the Site and a

éZescription of the ecology of the Site and offsite area adjacent to the

d as
Section 7.6 in the RI report for the Injection Well Operabie Unit). 'lfwd‘-c&
veqional wakiashed N\a@ .

6.2.5.2 Exposure and Environmental Assaessment

Exposyre Assessment

Preliminary evaluation suggests that the potenttal for surface run-off of
dissolved or particulate contaminants or release of subsurface water into
the intermittent stream may be negliigible. The exposure assessment will
determine the potential for migration via either pathway with maps of

Site drainage and regiopal watersheg n_conjunction with a model for
surface run-off ({EPA, 1988) andChydrogeological evaluatigy:
' 74 3
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Enviropmental Assessment

The potential for impact for the chemicals of environmental concern will
be assessed in accordance with the guidelines in the User's Manual for
Ecological Risk Assessment (Barnthouse, 1986).- ol L
a"--! M\__@ ~r _ 6*&-“ *‘"f(‘-. »
The maximum and average conce Fations of the environmenta] chemicals in
the standing and - samples from the Site will be compared to
federal ambient water——muaTity criteria to determine the environmental
chemicals of concern. These concentrations will be used to model the
fmpact of any water which leaves the Site via surface run-off or
subsurface 1leaching. The 1impact will be assessed with the quotient
method (Barnthouse, 1986).

The impact on other wildlife will also be assessed by comparison of
exposed levels to toxicity values (Barnthouse, 1986). The potential for
bioconcentration and transfer through the food chain wiil alsc be
addressed, using the appropriate chemicals of concern from the public
health evaluation.

T

6.3 REMEDIAL INVESTIGATION REPORT . - _

This task encompasses the preparation of the draft and finai versions of
the RI report. The proposed table of contents for the RI report is pre-
sented as Figure 6-1. A substantial portion of the information to be
e “ade included in the RI report has been previously described in earlier
Sow s o reports. Much of the report Sections 1.0 (Background Information) and
(il 2.0 (Site and Area Features) will be taken directly from the June 1983
op g X Injection HWell Operable Unit Final RI report. Most of report Sections
3.0 (Investigation Methodology) and 4.0 (Investigation Results) will be

taken from the report on the Additional Landfill Investigation for the

Landfill Operable Unit prepared in draft by BCM in March 1988. Section

4.0 will include results from the inittal site investigation, additional

will e 1andfi11 investigation, 4 -
o add'y  gatber including a summary of these results, a description of the extent
and state of contaminated soil and fi1i material, and a discussion of

%;‘ evest . groundwater quality. Fhe—grewnduider—investigatiop—progrife—itll—be
initiabed—tmmedtatetynporrapprovai-by—the—EPtr-of-this-donk-Rlan.
o wtl

s &l e am 00 of 0 . e«usJ\M dost=_or will y o just Beos o - o
a%;bfd‘rwfarf‘ Vs s'a!s We need o dw ﬂw ASAP .
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FIGURE 6~1

. PROPOSED RI REPORT TABLE QF CONTENTS
HENDERSON ROAD LANDFILL OPERABLE UNIT SITE

EXECUTIVE SUMMARY
1.0 BACKGROUND INFORMATION

Facility Location and Use
Historical Description

Pre-Remedial Investigation Information . -
Nature and Extent of Problem - MGTOU@WMPWA"SM‘&'ﬁj_J claasiRi s

Remedial Investtgation Methodology Summary 4%':?/@‘&, wfl:md’\‘cuﬂ
c,[eam-u/o,
2.0 SITE AND AREA FEATURES

bl vomd ol wwd
[0 B 71\ )

-

2.1 Physiography

2.2 Climate — T .

2.3 Land Use and Demographics - W\d‘“&‘g {M_?\a’““ *wanAc.Lsd W"ﬂj‘w

2.4 Natural Resources + et o lags i Piom tf-{ <lream— et
3.0 INVESTIGATION METHODOL \

2. ot @) AGe TN 4 _

3.2 Initial Site InvEstigation

3.1.1 Surface Investigation : .
. 3.1.2 : Teot Pl')r gwphf*-a
3.1.3  ddnMomibonimg Investigabion
Méo Wk + q::;.&e‘(«, Mo ra e o D
3.4 >Additional Landf111 Iivestigation

3.2.1 Underground Tank Investigation
3.2.2 Test Boring Program
3.2.3 Fate and Transport Evaluation

3.4YGroundwater Investigation , .
3.3.1 Monttorthg-teH—instatation Sutweary of ¥y 0ot O.0: wilh localiond

3.3.2 AnatybpeiPerameer-Procedures Adaquecy s broy 4w
te cloroeterng L5, - 03

o 4.0 INVESTIGATION RESULTS . =a
M&W? 7 8 A@?tc&d\ E ‘o !
(PA\[WEL Y. B 4.1 Subsurface Conditions o ddineas ab,u.a.bb

4.2 Analytical Results _ obi\ecér\\:u

3.5, LFOL characiorizabond

Yol pite ? w4021 Initial Site Investigation .,
¥ 4.2.2 Additional Landfill Investigation ¥+57 Suppa® el
wod . of ve Do vt -34.2.3 Groundwater Investigation 2.8.3 ﬁy@eﬁ.ﬁ— M@»&*
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4.4 Air Monitoring Summar T
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FIGURE 6-1 (Continued)

5.0 ENDANGERMENT ASSESSMENT

5.1

5.2

tnn
S

5.5

Hazard Identification

5.1.1 Compilation of Data

5.1.2 Identification of Chemicals of Concern =
5.1.3 Asbestos

Exposure Assessment

5.2.1 Exposure Pathways
§.2.2 Concentrations at the Point of Exposure

Toxicity Assessment
Risk Characterization

5.4.1 Estimation of Chemical Intakes
5.4.2 Risk Quantitation

Environmental Risk Assessiment

5.5.1 Ecology of the Site
5.5.2. Exposure and Environmental Assessment

6.0 SUMMARY OF FINDINGS AND CONCLUSIONS
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7.0 FEASIBILITY STUDY SCOPE OF WORK

7.1 INT T L e

In Qctober 19856, BCM Eastern (BCM) submitted to the U.S. Environmental
Protection Agency (EPA) Region III, a draft Remedial Investigation (RI)
Report for the Henderson Road NPL Site (Site) in King of Prussia, Penn-
sylvania. As a result of discussions between the Henderson Road PRP
Committee, EPA, and BCM, two actions were taken by EPA:

1. Separation of the Site into two operable units {(Injection
Well Operable Unit and Landfill Operable Unit).

2. Request for additional investigation of the Landfill
Operable Unit. ‘

The draft additional landfill {nvestigation report has been submitted to
the EPA. That report discusses— the results of the additional tandfiill
investigation and provides a groundwater fate-and-transport analysis. A
Remedial Investigation report will be prepared based on this work and the
earlier investigation tasks and the endangerment assessment to be par-
formed as outiined in Section 6.0. The FS w111 generally be conducted in
accordance with the Dl uidea ! ifal I fgation

7.2 ALTERNATIVE DEVELOPMENT Discuss. Pmﬂq\% BRTS
7.2.1 SITE CHARACTERIZATION wcmfkus‘cm
7.2.1.1  Site Description and Background

The Site description and background section will be summarized from the
RI document. This section will provide enough information, in sufficient
Tevel of detail, so that the reader relatively unfamiliar with the Site
can understand the Site. A description of physical conditions relating
to topography, geology, hydrogeology, climate, location, land uses, and
related factors will be included.

7.2.1.2 Site History
A history of the Site will be included. This discussion will have parti-

cutar emphasts on activities at the landfiil and includes underground
tank storage information, previous surface drainage to onsite pond(s),

and previous trenchipg _operations, in addition to landfill activities,
and the technical, (Jegal and administrative’actions that contributed to
the Site being placed on the NPL.
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7.2.1.3 N X f Contamination

The chemicals of concern and their pathways will be summarized. Two .
stgnificant media (soil and air), as well as surface and groundwater, ;
will be summarized. Detailed discussion of these issues wiil be included

in the Remedial Investigation Report. The RI will evaluate whether
fugitive dust emissions and contaminated soils are threats to the public

health and environment. The conclusion of the RI will be summarized tin

regard to these two issues covering:

- Present conditions of waste and facilities
- Contaminant effects
Endangerment assessment

L%ijgﬂﬁL@Eﬂﬂﬁ . . S . .
The'aremedial objectives of the Henderson Road Landfill Operable Unit

Feasibility Study (LFFS) are:

1. —Reduehdmmemer olimination of substéntial potential threats
to public health and the environment at the points of

Xposure. -y

2. p‘%b(cgﬁ%;?‘ c%*?LaaﬁV,;ghfh ,ars]*e aﬂwJ Gﬂf L“i:i '

2. Meet the provisions of CERCLA and the Superfund Amendments
and Reauthorization Act of 1986 (SARA) to reduce signifi-

cantly and permanently the toxicity, mobility, or volume of
hazardous constituents to the maximum extent practicable. .

3. Source control of contaminants to reduce or eliminate off-~
site contaminant migration.

4. Comply with Applicable or Relevant and Appropriate
Requirements (ARARs).

The objective of reduction or elimination of substantial potential
threats to public health and the environment has been established to

ensure that: .0
s q,quaiémj\au/
- Al eam;;lae/\ xposure pathways pose nc significant public

health risk & Po*:e/d\‘a.o %\Feaf'
- Contaminants of concern pose no significant threat}\to the
environment

- , D
Df‘bco-.s QT).N—'-:{U\ (24 (T S
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The source control objective has been established to prevent the migra-
tion of contaminants from the Site in concentrations which would cause

. significant risk to public health or the environment. Specific remedial
objectives include:

- Landfill closure to ensure no further contamination of the
Site occurs

« Containment of contaminants onsite and/or removal of contam1-
nants from the Site

- Permanent reduction of the toxicity, mobllity, or volume of
the hazardous constituents

7.2.3 Identification of Applicable or Relevant and Appropriate
Reguirements :

The ARARs fdentified will be classified by whether they are chemical-,
action-, or location-specific. __This type of classification system is
useful since most landfi11 closure ARARs are actfon-specific, while other
pathways (water, soil, and air) may be chemical-specific. No location-
specific ARARs (i.e., National Register of Historic Places) appear to
apply. However, a detailed review will be performed to confirm this.

I ~¥?“ ‘Federal RCRA landfill closure regulations (40 CFR Part 264) will be con-
& sidered for classification as an action-specific ARAR. Other regulations
4&@\ to be considered for ARARs shall include, but not be limited to, Penn-

pﬁ ¢J4, sylvania Depariment of Environmental Resources (PADER) Municipal HWaste
= ¢ " Regulattons (Chapters 271 to 285), PADER Hazardous MWaste Regulations
" on ~(Chapter 75), and PADER Residual Haste Regulations. Preliminary Tistings

Bt | 311 - of possible federa] and state ARARs are contained in Tables 7-1 and 7-2.
apohcacte T

@9 There may be a concern with the air exposure pathway since windblown
fugitive dust from the landfill could possibly present a concern to down-
wind receptors. Therefore, other possible ARARs that may apply include
the Ambient Air Quality Guideiines estabiished under the Pennsylvania Air
Operating Guidance for Air Toxic substances and other air quality stan-
dards. A thorough review of possible air quality ARARs will be performed
after the results of the air impacts analysis are available.
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TABLE 7«1

PRELIMINARY LISTING OF POSSIBLE FEDERAL APPLICABLE
OR RELEVANT AND APPROPRIATE REQUIREMENTS

HENDERSON ROAD SITE
LANDFILL OPERABLE UNIT

Requirement Rationale

Hazardous Waste Requirements (RCRA
Subtitie C, 40 CFR, Part 264)

Y'GWFW
Safe Drinking Water Act

Maximum Contaminant Levels (MCLs)
Maximum Contaminant Levei Goals

Underground Injectien Control

MCls.

Regulations (40 CFR, Parts 144, recirculation systems.
145, 146, and 147)

Toxic Substances Control Act (15
U.s.C. 2601).

TSCA health data,

chemical advisories, PCB spill
cleanup policy.

Health Advisories, EPA Office of
Drinking Water

Standards applicable to treating,lstoring,
—=and disposing of hazardous waste.

Remedial actions may provide cleanup to the

SARA Section 121(d){2)}(A)(ii)

May be applicable to onsite groundwater

May be applicable to cleanup.

RI activities may identify presence of chemi~.

cal for which health advisories are listed.

Clean Water Act (PL92-500)

State water quality standards

(PA Code Title 25, Chapter 95) surface waters.

Federal water quality criteria

NPDES permit

Remedial actions may include discharge to

Remedial actions may include groundwater

remediation and discharge to surface waters.

to surface waters.

Remedial alternatives way include discharge
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Table 7=1 (Continued)

Requirement

Rationale

6. Clean Air Act (3Z USC 7401)

a. National Ambfent Air Quality
Standards (NAAQS) for six
criteria pollutants {40 CFR
Part 50}

b. Public health basis to 1is&
pollutants as hazardous under
Section 112 of the Clean Air Act.

7. OSHA Requirements (29 CFR, Parts
1910, 1926, and 1904}

Executive Orders 11988 (Fleodplain
Management) and 11990 {Protection
of Wetlands)

9. 0DOT Rules for Hazardous Materials
Transport (49 CFR, Parts 107,
171.1-171.500)

10. Endangered Species Act of 1978
{16 USC 1531}

11. Fish and Wildlife Coordination Act
(16 USC 661)

12. Fish & Wildlife Improvement Act of
1978 (16 YSC 742)

13. Fish & Wild1ife Conservation Act of
1980 (16 USC 29971)

14, Health Effects Assessments

15. EPA's Groundwater Protection Strategy

16. General Pretreatment Regulations for

Existing and Mew Sources of Pollution
(40 CFR Part 403).

Remedial alternatives may inciude incinera-
tion.

Remedial alternatives may include incinera-
tion.

Required for workers engaged in onsite
remedial activities.

Both flocodplain and wetland resources may be
affected by the site remedial altermatives.

Remedial alternatives may include offsite
treatment and disposal.

Considered in the public health and environ-
mental assessment.

Remedial alternatives may affect wetlands and
protected habitats.

Remedial alternatives may affect wetlands and
protected habitats.

Remedial alternatives may affect wetlands and
protected habitats.

May be considered in the public health risk
assessment incTuded in RI report.

Remedial alternatives must consider EPA
classification of groundwater conditions at
the site.

Considared for remedial alternatives iavolv-
ing pretreatment of groundwater prior to

treatment at ‘-?-. POW- A R 3 83 h 3 0
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TABLE 7-¢

PRELIMINARY LISTING OF POSSIBLE COMMONWEALTH OF PENNSYLVANIA PROPOSED APPLICABLE

OR RELEVANT AND APPROPRIATE STATE REQUIREMENTS

HENODERSON ROAD SITE
LANOFILL OPERABLE UNIT

Requirement

Rationale

10.

1.

12.

13.

14,

Source:

Pennsylvania Solid Waste Management
Act

Pennsylvania Clean Streams Law

Pennsylvana Solid Waste Disposal
Regulations, PA Code Title 25,
Chapter 75

Pennsylvania Poliutant Oischarge
Elimination System (NPDES) Rules,
PA Code Title 25, Chapter 92

PennsyTvania Water Quality Standards,
PA Code Title 25, Chapter 93

Pennsylvania Wastewater Treatmenf
Requirements, FA Code Title 25,
Chaptar 95

Pennsylvania Industrial Waste
Regulations, PA Code Title 25,
Chapter 97

Pennsyivania Special Water Pollution
Regulations, PA Code Title 25,
Chapter 101

Pennsylvania Air Pollution Contreol
Regulations, PA Code Title 25,
Chapters 121 through 143

Pennsylvania Stormwater Management
Act of October 4, 1978, Act No. 167

Pennsylvanix Erosion Control Regula-

tions, PA Code Title 25, Chapter 102

Pennsylvania Hazardous Substances
Transportation Regulations PA Code
Title 13 (Flammable Liquids and
Flammable Solids) and Title 15
{Oxidizing Haterials, Poisons, and
Corrosive Liquids)

Rare and Endangered Species Regula-
tions PA Code Title 58

Pennsylvania Municipal Waste Regula-
tions PA Code Title 25, Chapters 271
to 285.

pa—

Pennsylvania Environmental Research Foundation, Inc. 1988

Standards for treating, storing and disposing
of hazardous wastes.

Remedial actions may include dis-
charge to surface waters.

“Standards for treating, storing, and dis-

posing of hazardous wastes.

Remedial actions may include discharge to
surface waters.

Remedial actions may inciude discharge to
surface waters.

Remedial actions may include discharge to
surface waters.

Remedial actions may include discharge to
syrface waters.

Applicable for permitted solid waste disposal
facilities,

Incineration is considered a potential
remedial action.

Remedial actions may require stormwater man-
agement systems.

Soil disturbances during proposed remedial
actions may require ercsion and sedimentation
control measures.

Applicable to wastes shipped offsite for
analysis, treatment, or disposal.

" Considered in the public health and environ-

mental assessment.

B e —————————————
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The fidentification and sefection of ARARs will be based upon the EPA
Interim Guidance on mpliance with Applicable or Relevant and
Appropriate Requirements/ These ARARs will address all identified path-
ways and, where appropriate, will be 1in consonance with those ARARs
accepted in the Injection HWell Feasibility Study. For the landfili
closure aspect of the project, a review of ARARs pertaining to both
hazardous waste landfills and municipal solid waste landfills will be
performed and a recommendation on applicability of these requirements

rovided.
P +_ PlaaeT
7.2.4 Identification and Screening of Remedial Technologies —~ F>La1;411$:

7.2.4.1 Identification of Remedial Technologies

Prior to actual identification of candidate remedial technologies,
general response actions will be identified. Based on a review of data
generated in the RI and Landfill Investigation, categories of  remedial
technologies (e.g., tandfill capping, air poliution controis, etc.) will
be identified for applicability.

7.2.4.2 Identify Remedial Technologies

A series of feasible technologies will be identified for each previously
fdentified response action. BCM will use the EPA "Handbook for Remedial
Action at HWaste Disposal Sites" (latest edition) for general guidance
when identifying remedial technologies. Many other documents on remedial
technologies will also be drawn upon.

7.2.4.3 Screen Remedial Technologies = Tiet %M“‘QVQ(@Q;; m Uci, ‘
Site data gathered during the RI and subsequent data generated during the
Landfill Investigation will be reviewed to identify conditions that may
limit or promote use of certain remedial technologies. Technologles
whose use is clearly precluded by site characteristics will be eliminated

from consideration. General response actions which may be applicable to

the Landfill Operable Unit include those iisted in Table 7-3.

Any particular waste characteristic that will preclude the use of a
particular technology will also be identified. Those technologies
clearly limited by these characteristics will be eliminated. '
Technologies that are substantially more costly than and do not provide a

margin of protection or reliability greater than other appropriate
technologtes will be eliminated.

T
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PRELIMINARY SCREENING OF GENERAL RESPONSE ACTIONS AND TECHNOLOGIES

TABLE 7-3

HENDERSON ROAD SITE.
LANDFILL OPERABLE UNIT

General
Response Remedial Remedial
Action Purpose A NA Technology Data Requirements
No Action Leave site as is Norne Monitoring of contami-
nants and downgradient
impacts
Capping Isoiate contaminants X Capping Geologic characterize-
from the environment and tion, volume of waste,
prevent them from leaving waste characterization
Complete Remove all solid X Excavation Volume, chemical char- '
Removal wastes, contaminated chacterization '
sediments, and ground- . .-
water for offsite
treatment/disposal
Onsite Treat waste materials on Incineration, Waste characterization,
Treatment site by various material biolagical, toxicity and biolegical
handling and chemical chemical, phys- degradation potential
processes to reduce ical treatment
contaminant Tevels
Gffsite Treat waste materials Same as onsite Same as onsite
Treatment offsite by various
material handling and
chemical processes to
reduce contaminant levels
In-Situ Reduce contaminant levels X Volatile Capture Same as onsite
Treatment via non-disruptive processes
that treat_the wastes in
place
Storage Establish temporary X Staging Facilities Volume, chemical

facilities on the site
to store wastes or contam-
inated materials

characterization

re”adc(fh% 7 S20963 .
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1eble 7-3 (Continued)

Qwater
ocevery and
~patment

Long-Term
mitering

elocation of

weptors

astitutional
.ntraols

i — Applicable

urce:d

taminated groundwater

Eliminate groundwater
contamination

Monitor remedial program
effectiveness

Relocate nearby residents

temporarily {(or permanently):
away from site

Restrict use of site or
downgradient uses

- Not Applicable
~ May be Applicable

BCM Engineers (BCM Project No. 00-5808-01)

face drains

Recovery wells,
treatment systems

_Cap inspection

monitoring wells

" neral
‘sponse Remedial Remedial .
Action Purpgse NA  MA _Technalogy Data Requiraments
wisite Establish permanent waste Landfill Waste characteristics
Disposal repositories onsite
fsite iispose of materials Same as onsite Same as onsite
Disposal removed from the site at :
offsite facilities
Gas Venting Contral methane migration Passive or Volume and area of
~_active venting waste
— system
Encapsulation Prohibit generation of x fixatiaon Physical and chemical
contaminated groundwater waste characteristics,
Leachate Prohibit generation of con- x Capping, subsur-
T ntral

Same as capping

Subsurface characteri-
zation

Evaluyation of post-
remediation conditions

AR3034L3K

-




-m i

E-

Technologies that have a history of unreliability, poor performance, or
have not been fully demonstrated will be eliminated. However, this
screening criteria will not be used to eliminate technologies that are
considered alfernative or innovative. Such alternative or {innovative
technologies will be incorporated into remedial alternatives should they
be determined to provide a unique potential to achieve a remedial goal
and/or result in significant cost savings.

7.2.5 Development of Remedial Alterpatives

Following screening and selection of viable technologies, remedial alter-
natives comprised of technologies and actions and combinations of techno-
Togies/actions from Section 2 will be developed. These alternatives will
be screened based upon technical, environmental/public health, and cost
criteria. Impacts and factors to be considered wiil inciude the long
term effects that a particular landfill closure approach would have on
stte uses and the uses of adjacent properties. Remedial actions to
remediate the landfill will be in accordance with the app11cable RCRA or
sanitary landfiil regulations. __. .

e

Alternatives will be developed, to the degree possible, that will elimi-
nate the need for Tong term management {(inciuding monitoring) at the
sfte, with reduction of toxicity and mobility of contaminants as their
principal elements. In addition, containment options involving little or
no treatment and a no-action alternative will also be developed.

7.2.6 IptrimResits Placs T+ T Sreff FS .

An interim draft report describing the process and results of the identi-
Tication and screening of remedial technologies and the development of
remedial alternatives will be prepared and submitted to the EPA for
review and comments. The description provided in this report will

1nc15dew “""is = /694;1_3‘& - ol
-~ Mechanisms for achieving desired cleanup Tevels

- Consideration of effective cleanup technologfes

- Validity of assumptions wused to develop and st¢reen
alternatives

: B ;ormance wath re%e&ents unde{?S{“ o

Any additional data requirements will be identified fn this report. EPA
comments will be incorporated into the draft containing the complete
feasibility study report.
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7.3 DETAILED ANALYSIS OF ALTERNATIVES ~ Phost Tz

7.3.1 ' iled An - e L
D@«J&Q—ﬂf%ﬁ‘ﬂ Y '%fhwuc—tc(.t%'\’\ %\ e, aklpéﬁ,-v-..AQ*\‘E_

For each alternative screened, preliminary design information will be
presented in the form of expected ranges in sizings necessary to meet

ARARs. The detailled analysis of the screened alternatives will be ana-
lyzed according to three broad criteria:

1. Effectiveness
2. Implementability
3. Cost

- For each of these three criteria, several subsidiary issues will be
addressed on both a short term and long term basis:

FFECTIVENESS
Protection - protection of ™ the community, workers, and the

environment during both construction and long-térm operation
will be evaluated.

Compliance with ARARs - each ARAR will be reviewed relative to
each alternative on both a short-term and a long-term basis.
Reduction in Mobility, Toxjcity. and Volume - the permanence and

significance of the reductions to mobility, toxicity, and volume
will be evaluated.

Reliability - the potential need for replacement of the alterna-

tive and the resulting risk to workers, the communtty, and the

environment. _ _

RCJ-AMM %M -I.Q_i‘;no\'g\':_ TWE&*&Q O\bizc }*qu:-e
IMPLEMENTABILITY e o _ ,

Techpical Feasibility - The alternative should consist of

technology(-1es) that are not considered experimental and have
been shown effective in situations similar to that found at the
Site.
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ini ive Feasibili - Compliance with all applicable
Federal, State, and local regulations, laws, and ordinances wil}
be reviewed, particularly those that are not defined as ARARs. .
Possible community acceptance issues will be discussed.

Avallability of Screened Technologies - A review of the neces-
sary equipment, material, and expertise to implement each alter-
native will be performed.

QST

Capital ~ Construction cost estimates will be developed to
within a minus 30 percent/plus S50 percent accuracy.

i - 0%M cost estimates will be developed .

to within a minus 30 percent/plus 50 percent accuracy.

Replacement - any replacement costs for the particular alterna-

tive will be noted and their impact on the Ilong-term cost

addressed.

Present Worth - present worth costs based on 10-percent interest

and 30-year planning period will be presented.
7.3.2 Selected Remedial Action ] S o
Based on the detailed analysis, a recomended remedial alternative w111 .

be presented. The selected remedial action will:
- Be protective of human health and environment

- Attain all Federal and State public health and environmental
requirements including all identified ARARs.

- Be cost-effective in the sense that the resuits of a selected
alternative cannot be achieved by less costly methods.

- Utiiize permanent solutions and alternative technologies or
resource recovery technologies to maximum extent practicable.

A general discussion of what further studies, if any, are required to
confirm thts recommendation will also be discussed.

The selected remedial action will represent the best balance across the
effectiveness; implementabiiity, and cost factors examined in the
detailed analysis.

50
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7.4

7.5

to:

BEPQET'__Q)LaﬁiQLA Hhz43

. The work will be presented in the form of a draft report. The proposed

table of contents for the FS report is presented as Figure 7-1. Twelve
(12) copies of the revised draft report will be distributed to those
entities EPA directs. EPA will coordinate and consolidate all comments
received by EPA. Three weeks after receipt of comments, BCM will submit
the final draft report for public review.

FURTHER WORK o BB

Further work may be needew/to adequately design and size the selected
remedial action. This further work could include, but may not be limited

o’ DS~

Further analytical work 2 .O - St acma -;q,.._ﬁ; \AD, weQ CQ-QUE’QO(}DMJ

- Geotechnical exploration

N

Development of topographic¢ survey
Pilot and/or bench scale studies, ¥ w~ot cordimcted an Phae TEL

This section of the LFFS will 1dentify what further work is necessary (if

ral scope of this work.

anyl. and the gene
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FIGURE 7-1
PROPOSED FS REPORT TABLE OF CONTENTS

HENDERSON ROAD SITE
LANDFILL OPERABLE UNIT

EXECUTIVE SUMMARY

1.0 INTRODUCTION

2.0

1.1 Pyrpose and Organization of Report

1 Background Information = ‘PLMN, o“L'P.l/F’S’

Site Description

Site History

Nature and Extent of Contamination
Contaminant Fate and transport
Baseline Risk Assessment

ot — i el
NN
L] - » » '}
L ofa td P

IDENTIFICATION AND SCREENING OF TECHNOLOGIES

2.1 Introduction cleam-penilenia

2.2 Remediai Action obg;gti_&ho«,\,: Nwmﬁmas idomirfed, Gh[’&

2.2.1 Contaminants of Intesrest

2.2.2 Allowable Exposure Based on Risk Assessment
2.2.3 Allowable Exposure Based on ARARS
wirgemd—Bevetupment—of-REMET TT T AT L oS eatipes—

2.3 General Response Actions

2.4 1Identification and Screening of Technoliogy Types and
Process Options

2.4.1 Identification and Screening of Technologies

2.4.2 Evaluation of Technologies and Selection of
Representative Technologies

i
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FIGURE 7-1 (Continued)

3.0 DEVELOPMENT AND SCREENING OF ALTERNATIVES

3.1 Development of Alternatives
3.2 Screening of Alternatives

3.2.1 Introduction
3.2.2 Alternative 1}

-3.2.2.1 Description
3.2.2.2 Evaluation .

Effectiveness
Implementabitity
Cost

3.2.3 Alternative 2

3.2.3.1 Description
3.2.3.2 Evaluation

'Effectivéness
Imptementabiiity
‘ Cost : )
3.2.4 Alternative 3

3.2.4.1 Description
3.2.4.2 Evaluation

Effectiveness
Implementability
Cost
3.2.5 Summary of Screening
4.0 DETAILED ANALYSIS OF ALTERNATIVES w@km =

4.1 Introduction
4.2 -Alternative Analysis
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FIGURE 7-1 (Continued)

4.2.17 Alternative ]

4.2.1.1 Description
4.2.1.2 Assessment

Short-Term Effectiveness

Long~Term Effectivenass and Permanence

Reduction of Mobility, Toxicity, and Volume
Implementability

Cost

Compliance with ARARS ; Pu-é\mm i~

Overall Protection

State Acceptance ’““éiﬁ?
Community Acceptance

4.2.2 Alternative 2

4.2.2.1 Description
4.2.2.2 Assessment

4.2.3 Alternative 3
4.2.3.1 Description ‘
4,2.3.2 Assessment .

4.2.4 Summary of Alternatives Analysis

4.3 Comparison Among Alternatives

.1 Short-Term Effectiveness

.2 Long-Term Effectiveness and Permanence

.3 Reduction of Mobility, Toxicity, and Volume

.4 Implementability )

.5 Cost

.6 Comptiance with ARARs (cleam-up crideria + pw@rmw evitnia )
.7 Overall Protection

.8 State Acceptance

.9 Community Acceptance

.10 Summary of Comparisons Among Alternatives

*

R R
mwwwwwwwmw

o

4.4 Summary of Detailed Amalysis

REFERENCES

APPENDIC}ES .
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Eneloaure 3

CDM CAMP DRESSER & McKEE INC.

snvironmental angineers, scientists, . H - Paritan Plaza |
planners, & managemant consultants Raritan Center

_ ) . Edigon, New Jersey 08818
‘II’ 201 225-7000

September 30, 1988

Ms. Gerallyn Downes-Valls . -
U.S.EPA Region III .~ Lo - -
PA CERCLA-Remedial. Enforcement Support

841 Chestnut Street

Philadelphia, PA 19107

EPA Contract No: 68-01-7331 o s
Document Control No: T99-C03-LR-CMZL- 1

Subject: Letter Report of Comments to Draft
Remedial Investigation/Peasibility Study
Work Plan for the Henderson Road Landfill Operable Unit,
September 1988

Dear Ms. Downes-Valls:

CDM Inc. is pleased to submit comments to the Draft Remedial
Investigation/Feasibility Study Work Plan for the Henderson Road Landfill
Operable Unit, September 1988, prepared by BCM Eastern Inc. General
comments are presented below, followed by specific comments which are
presented in attachment A.

General Comments . . : 5T e e e e e

The work plan has incorporated or addressed many of the concerns presented
in the August 5, 1988, EPA comments to BCM. The following should be
addressed in the RI/FS.

o Contaminant distribution should be well defined in order to
consider and evaluate alternatives invelving partial
excavation and treatment/disposal of soils and waste material.
A discussion of the approach that will be taken in the
feasibility study to address excavation and treatment
alternatives should be included. For example, does BCM
consider that the entire fill area will require remediation?

o Specific criteria which are necessary to determine the extent
of remediation required should be presented.

o A complete discussion of how risk will be assessed for the
stream area will be needed.

o Specific remedial objectives should be presented as they apply
to ground water, surface_yatgr_and_air.
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o An independent check of the fate-and-transport model should be
performed after obtaining more data on the ground water
aquifer. : -

o The narrative describing the development of the alternatives
in the FS does not reflect the March 1988 EPA Guidance
Document. However, the FS outline (figure 7-1) does reflect
the outline presented in this guidance document.

If your have any questions, please feel free to contact me.
Very truly yours,
CAMP DRESSER & McKEE INC.

Debra S. Glover

DG/ 1m

(50)
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ATTACHMENT A

. SPECIFIC COMMENTS

o Page 6, paragraph 3 (and throughout the text) - Many of the
references are not presented in the reference section (i.e.
Newport, 1971; and Berg and Dodge, 1981).

o Figure 3-1 - Please check the depth of the fill material at
TP-12. i

o Page 12, paragraph 3 - How vere surface water and sediment
samples used to establish air quality characterization prior
to the initiation of field activities.

o Page 12, paragraph 3 - The refe;ence to figure 2~ 1 should be
3-1. —— e

o Page 12, last paragraph - It appears that all of the "SED"
samples were analyzed for the same parameters; please combine
the tyo senternces.

o Page 13, paragraph 2 - The units for the concentration of
. trichloroethene in B52 should be ug/kg

o .Page 13, paragraph 3 - Place a comma after (5,500 ug/kg)"

o Page 13, paragraph 4 - The version of "milligram per kilogram"
should be placed before the first use of the abbreviated
version.

o Page 13, last paragraph - Change "1,1,l-trichlorocethene" to
"1,1,1-trichloroethane”.

a Page 19, last paragraph -~-What was the criteria for selecting
sample for analysis., : -

o Page 23, paragraph 2 - The concentration of arsenic and copper
should be 2.01 and 100 mg/kg, respectively.

o Page 23, paragraph 3 - The reference to the test pit sample
here (TP-12) is inconsistent with the sample presented in
table 3-4. Should the sample be TP-2 or TP-127

o Page 23, paragraph 3 - The concentration of copper should be
106 mg/kg.

o Page 24, paragraph 3 - Reference to sample "B" should be
"B-4".. The reference to figure 2-1 should he 3-1.
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Page 31, paragraph 2 - At what concentrations wvere the
volatile organics detected in the trip blanks.

Page 31, paragraph 3 - Only nine, not eleven, semi-volatile
compounds are listed here.

Page 32, paragraph 2 - Add arsenic to the list of inorganic.
parameters.

Page 32, paragraph 2 - Close parenthesis after the magnesium
concentration.

Page 35, paragraph 1 - Reword the first line

Page 40, paragraph 3 (line 3) - Insert "depths ranging from"
before “"approximately 3 to 18".

Page 40, last paragraph - The "study chemicals" and their
selection process should not be confused with chemicals of
concern {(and the assoc1ated selectlon process) in the
Endangerment Assessment.”

Page 42, first paragraph -~ Reverse the order of "surface" and
"site".

Table 4-2 - Delete "average" from the title.

Table 4-3 - The parameter unit under the average solid
concentration should be changed to ng/kg.

Table 4-4 — Why were concentrations from TP-12 used instead of
TP-14 (TP-14 had much higher -concentrations detected in the
soil and leachate samples):

Table 4-4 - Units (mg/kg) should be consistent throughout the
text.

Tabel 4-4 - There does not appear to be a reference to table
4-4, .

Page 48, paragraph 2 - Was effective porosity taken into
accounted when calculating the velocity?

Page 52, paragraph 3 - The fuel reference should be presented
in the reference section.

Page 52, paragraph 5 -~ "polyaromatic hydrocarbons" should be
changed to "polynuclear aromatic hydrocarbons".

Page 55 - What is the recommendation for comment number 3?
Page 62, last paragraph ~ In order to appropriately dispose of
waste materials offsite, a determination has to be made as to
- whether the material is a RCRA hazardous waste or not.

A-2
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Page 63 - What information will be used. to evaluate the
feasibility of recyeling, 1nc1nerat1ng, and 1andf1111ng the
site related waste/fill material. -

Table 6-1 - Other analysis such as CLP inorganics should be
considered.

Page 68 - Analytical results from TP-14 should also be
considered because concentrations here were comparably high.

Page 68, last paragraph - The reference to section 6.1.7 is
incorrect; no such section exists in this document.

Page 70, paragraph 3 - Separate the word "chemicalsfor" to
read "chemicals for"

Page 71, paragraph 3 - Again, there is no section 6.1.7 in
this document.

Page 72 - Will dermal contact with contaminants in the
standing water on the lamdfill be considered?

Page 73 - A section on the comparison of contaminant
concentrations to State and Federal Environmental Standards,
Guidelines, and Criteria is missing.

Page 73 — The ISC is fine for predicting concentrations of
pollutants in a non complex terrain and if inhalation is the
exposure pathway. If, however, other pathways (i.e,
ingestion) are being evaluated, a few models to predict
pollutant deposition, such as, CARB or hand estimates using
settling velocities may be more appropriate.

Page 74, Area Residents - Exposure to children should also be
evaluated because access to the property is not secure.

Page 75 - Concentrations of environmental chemicals should be
compared to Federal Ambient Water Quality Criteria or other
values where appropriate.

Page 75, paragraph 3 - What is the source of the toxicity
values (NOEL, LC50 ete.)?

Page 79 - Include aquifer restoration as a remedial objective

Page 85 - The date of document release should be presented
with the EPA references.

Table 7-3 - General response actions which should also be

considered (although they may not be developed into
alternatives) are:

A-3
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a)
b)
<)

Containment such as slurry walls T
Partial removal of soils (hot spots)
Ground water recovery, treatment and monitoring

Table 7-3 -~ Technologies which should also be considered are:

a)

b)
¢)

Insitu treatment by: biodegradation

chemical treatment

physical treatment
Encapsulation by: Solidification (which is not the same
as fixation).
Storage appears to be applicable at the site as part of a
temporary remedial action (such as storage before
disposal.)

Page 88, section 7.2.5, first paragraph, last sentence -
Landfill remedial actions should be in accordance with CERCLA
and RCRA requirements

Page 89, Section 7.3, Detailed Analysis of Altermatives - The
FS guidance calls for the-following:

1.
2.

Development of Alternatives (from available technologies).

Screening of Alternatives on the basis of .
~ Effectiveness

— Implementability

— Cost

Further development of Alternatives (may require
treatability studies etc.),

Detailed Analysis of Alternatives (using nine criteria as
presented in the FS guidance document)

- short term effectiveness

- -long term effectiveness

~ -reduction in toxicity, mobility and volume
- -implementability

- cost

— compliance with ARARg

- overall protection of environment

-~ state acceptance

- compunity acceptance .

Summary of Detailed Analysis of Alternatives (see section

7.0 of FS guidance for more detail on this part of the
work)

Page 90 - A five percent interest rate is recommended in the
March 1988 Guidance Document. :

Figure 7-1 - This figure reflects the current guidance
however, the text does not. The text should be revised
accordingly.
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¢ Appendix D - Calculations provided in this appendix for mass
of soil in landfill, and therefore travel time should account
for porosity. The Equation for computing mass of soil in the
Landfill (Vs) should be:

W, = GV pe (1-4)
G Specific gravity of soil

V = volume of soil
ptd = Density of water
¢ = Porosity

If this equation were used, the travel time should be reduced
by approximately 70%.

(5D
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